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New Bausch & Lomb ff 
CENTRIFUGES // 


Electric Centrifuge 


(2100 Revolutions per minut« 


Clean and reliable—easy to handle—ad 
Hand Centrifuge Clean to hi | 
able in speed—equipped with rheos 
(1200 Revolutions per minute with takes power from any incandescent | 
socket—price commensurate with qualit 
$ 36 


Especially designed for practicing phy- 
sicians—can be used any place, any 
time—smooth running and durable— 


: Ask your dealer for descriptive literatur 
simple to operate—unusually low in . 


BAUSCH & LOMB OPTICAL COMPANY, Rochester, N. Y. | —— 
NEW YORK WASHINGTON CHICAGO SAN FRANCISCO LO} 


Makers of Microscopes and Microtomes, Projection and Photomicrographie Apparatus, Photographic Lenses, Metallogr 
Equipment, Optical Measuring Instruments, Telescopes, Stereo-Prism Binoculars, Ophthalmic Lenses and Instrument 
Military Instruments, Optical Glass and other High-grade Optical Products. 
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Tron that pours! 


Reaby assimulability is essential in a good hematinic. That is why 
Lilly’s Liquid Blaud is widely prescribed. Ferrous carbonate is formed 


as a flocculent precipitate each time a dose is mixed with water. Both 


physician and patient see results where iron is the indicated remedy. 


Luity’s Liquid Blaud is supplied Plain, with Arsenic, with Strych- 
nine and with Arsenic and Strychnine, in original four-ounce bottles, 
through the drug trade. Send for demonstration ampoule and literature. 
ELI LILLY AND COMPANY 
INDIANAPOLIS, U. S. A 
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In furunculosis and 
similar disturbances 


Careful tests demonstrate that 
yeast produces a rise in the 
leucocyte count .. . 


The value of yeast in curing furun- 
culosis and similar conditions has 
been ascribed by numerous inves- 
tigators to a hyperleucocytosis fol- 
lowing its administration. Now a 
recent series of tests has confirmed 
their hypothesis in this regard. 


Rabbits of the same age and 
weight were kept under precisely 
similar conditions. The tests were 
conducted under the strictest scien- 
tific control, to preclude the possi- 
bility of error. 


After the administration of 
Fleischmann’s Yeast, there was 
a definite rise in the leucocyte 
count which was roughly pro- 
portionate to the amount of 
yeast ingested. 


To make sure that the additional 
protein ingested could not alone be 
held responsible for the leucocy- 
tosis, some of the animals were 
given live yeast and some were 
given yeast that had been killed by 


boiling. The live yeast proved the 
more effective, showing that the 
leucocytosis was due to the action 
of the living cells. 


Not only does yeast produce a 
leucocytosis, but its vitamin con 
tent is highly beneficial, and experi- 
ments have shown that it also as- 
sists regular intestinal activity. 


Best results are obtained by eat 
ing one cake half an hour before 
each meal, or the last thing at night 
—followed by a glass of water. If 
desired, the yeast may be first dis 
solved in water, milk or fruit juices 


A new authoritative Look: 
written by a physician for physi- 
cians. This brochure discusses the 
manufacture, physiology, chemis 
try, and therapy of yeast. A copy 
will be sent you free upon request 
Please use coupon, addressing Th« 
Fleischmann Company, Dept. K-2! 
701 Washington Street, New York, 
New York. 


New brochure on yeast therapy sent on physician’s request 


THE FLEISCHMANN COMPANY 


Dept. K-20, 701 Washington Street, New York. 

Please send me free a copy of the brochure 
on yeast based on the published findings of 
distinguished investigators. 


Name 


Street 


City 
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LEVY COUNTING CHAMBERS 


{warded Longstreth Medal of Merit by the Franklin Institute, Phila., Dec. 1917 
NEW ONE-PIECE SOLID CONSTRUCTION 


No. 3351 


On and after May 18, 1923, LEVY COUNTING CHAMBERS, both single and double, with 

vuer and Tuerk rulings, ordered under our catalogue numbers 3300 to 3303 and 3310 to 

} will be furnished by us in a new one-piece solid construction with ruling made directly 

on the glass slide, which obviates any possibility of a separation between the ruled glass striy 

tofore used and the slide. No changes in our current prices are involved in this new con- 

tion. Fuchs-Rosenthal and Helber Counting Chambers will be furnished in the original 
truction for some months. 


Code 
American Standard Haemacytometer, with Levy 
Chamber with single Neubauer ruling, complete in case 
ditto, with Bureau of Standards’ certification 
American Standard Haemacytometer, with Levy Counting 
Chamber with double Neubauer ruling, complete in case 
3356. ditto, with Bureau of Standards’ certification 
3300. Levy Counting Chamber, with single Neubauer ruling 
3310. ditto, with Bureau of Standards’ certificate 
3301. Levy Counting Chamber, with double Neubauer ruling 
3311 ditto, with Bureau of Standards’ certificate 


Darip 
Datpy 


388338 


SPECIAL OFFER ON REMAINING STOCK OF ORIGINAL FORM LEVY COUNTING CHAMBERS 


Until our stock of the original form Levy Counting Chambers with ruled strip cen 


ide is disposed of, those with Neubauer and Tuerk rulings, both single and d 
ed, subject to prior sale, under the same catalogue numbers with the designati 
ented strip) added, at one-half the prices hitherto prevailing, (. ¢., at one-half the 


ted above for Counting Chambers 3300 and 3301, with proportional re 
ed with Bureau of Standards certificate and in complete Hemacytometers 


luction wh 


hese are sold under exactly the same guarantee as to perfection and accurac 
ration between the ruled strip and the slide proper has occurred so infrequent 
er 26,000 Levy Counting Chambers of this original construction as to be ne 
ew one-piece solid construction announced above has only been adopted i: 
ssibility of such separation 
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| The Reward of Merit 


This simple chart of Baumanometer 
sales for the past seven years speaks 
for itself; peculiarly significant is 
the fact that we are now selling 
more Baumanometers per week 
than were sold during the entire 
year of 1916. ™ This is surely the 
reward of merit. 


ACCURACY 
SIMPLICITY 
RELIABILITY 


SS 


1916 «61917 1921) 1923 * 
| * THE YEAR 1923 IS ESTIMATED ON SALES TO DATE. 


THE BAUMANOMETER IS SUPPLIED 
THROUGH SURGICAL INSTRUMENT DEALERS ONLY 


W.A.BAUM CO., INC. - 100 FIFTH AVENUE - NEW YORK 
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Gastron 


An Alcohol-free Extract of the Gastric Glands 


Gastron is obtained by direct extraction from the 
entire mucosa, including the pyloric membrane, 
of the fresh stomach of the pig in an acid-aqueous- 
glycerin medium. 


Gastron presents in a stable potent form a complete gastric 
gland extract containing the constituents of the entire gland 


tissue, as well as those of the peptic cells. 


Gastron is designed as a clinical resource in disorders of gastric 


function. 


Fairchild Bros. & Foster 
New York 


TOLYSIN 


In the recent original paper by Drs. H. G. Barbour, E. Lozinsky and 
(. Clements, the following reference appears: 


“In fact, in all cases in which we have followed the results of Tolysin treatment, 
nausea, vomiting, excessive sweating and cardiac depression have been absent. So 
called “salicylism” is not induced, even by relatively large doses. Complaints o 


gastric disturbance were not elicited, although carefully sought.”’ 


Tolysin in Acute Rheumatic Fever and Other Conditions’, appeared in 
May, 1923, issue of the American Journal of the Medical Sciences. Reprint 
ill be sent on request. 


lolysin has marked analgesic and antipyretic properties, is a splendid uric 
icid eliminant and has deservedly merited the approval of the Medical 
Profession. 


(‘se Tolysin freely in place of salicylates. 


THE CALCO CHEMICAL COMPANY 


Pharmaceutical Division 


Bound Brook, N. J. New York, N. Y. 
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The “Hindle” 


Electrocardiograph Equipment 


THE 
GLEN SPRINGS 


WATKINS GLEN, N. Y., ON SENECA LAKE 


‘PHYSICIANS specializing in cardiac diseases 


find their diagnosis incomplete without a con- William E. Leffingwell, President 
firmatory Electrocardiograph. Recent installa- 
tions include the names of foremost Physicians, Co-operation with the home physician 


Diagnostic Clinics, Saniteriums, Hospitals and | a vital part of The Glen Springs 
system. The natural and scientific 

Th Camb id . 2 ul facilities are available to him for 
e T OC and d treatment of his patients under his 
INSTRUMENT fF AMERICA) personal supervision. His advice and 
MAN OFFICE FACTORY INCORPORATING OFFKE u5HOWROOM instructions are always carefully con- 
CHASE-HINDLE sidered. He is kept in touch with the 
case through letters and reports from 
The Glen Springs Medical Staff dur- 


ing entire period of his patient’s stay. 

U A | Facilities include Nauheim Baths, given with 
natural calcium chloride brine, clinical and 

X-Ray laboratories, and equipment for hydro- 


therapy, electrotherapy and mechanotherapy, 
under specialized professional direction. 


Horlick’s Malted Milk enables 
In beautiful Finger Lakes Region of New 


the physician to prescribe a York State. Clear, dry, invigorating atmos- 
i phere. Every comfort for your patient—and 
your patient’s family. Attractive golf course. 


nutritious and digestible diet 
that is dependable. OPEN THE YEAR ROUND 

Illustrated and detailed booklets prepared 
especially for the Medical Profession on request 
The superiority of 
“Horlick’s” has 


won for it the 


On the Northern Central division of théPennspwania 
the Pennsyluania.division of thé New York Centre! 
main lingof the Lehigh Valley. By the Lackawanna 
Roads, gonnection made at Eluhira by the Northern’ 
Railroad. 


confidence and en- 


dorsement of the 


medical profession. 


Asa result there are 


Prepared by Dissoivi 
to obtain the Orig- 
inal product always ANUP ACTURERS 


BRITAIN: sLOVON, BUCKS. 


specify ‘‘Horlick’s.” RACINE, 
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The Standard 
for 30 Years 


= principle of Arnold Sterilizers 
has stood the test of thirty years’ 

In its improved Boston Board of 
Health model it is the standard for 
laboratory use. It is made either with 
single or double doors or in the round 
side door pattern. 


New Castle incubators, baths and ster- 
ilizers are also available. Send us 
your requirements and ask for specifi- 


cations, 


\rnold Sterilizers 
(Steam at 100° C.) 


No. 688, 144 x 12} x 12}” 
No. 689, 194} x 164 x 14}” 


WILMOT CASTLE COMPANY 
1160 UNIVERSITY AVE. ROCHESTER, N. Y. 


Makers of Bacteriological Apparatus and Sterilizers for Physicians, Dentists and Hospitals 


SPENCER 
Microscopes 


ARE EQUIPPED WITH 


|. Interchangeable Tubes — Bin- 
ocular and Monocular. 


. Nosepiece Adapter mounted 
independently of the tubes, so 
that the objectives remain in 
place and in center irrespec- 


tive of which tube is used. eee 5 


SPENCER LENS COMPANY 


MANUFACTURERS 


SPENCER Microscopes, Microtomes, Delineascopes, Optical Glass, Telescope SPENCER 
Discs and Lenses, Optical Measuring instruments, etc. 


BUFFALO, N. Y. Ea 
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TELEPHONE YOUR DEALER for 0.x 


Neoarsphenamine 


This superior product is characterized } 
1—PURITY—freedom from reaction. 
2—HIGH Chemo-Therapeutic  Indey 
proven by clinical results. 
3—EASE of solubility—simplicity in p 
paring solutions. 


4—WIDE margin of safety due to inte 
sive research and improved methods 


production. 
| INSIST UPON 
Safety First—Quality Always 


THIS MEANS D. R. L. 


For the convenience of physicians, D. R. L. Neoarsphes 
mine is supplied by dealers in bulk packages containj 
10 ampules of the drug in one size (.9 gram. .75, 6 or] 
gram as ordered) and 10 ampules of double distilled wa 
in hard glass ampules. 


No extra charge is made for the 
distilled water in bulk packages 
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THE DERMATOLOGICAL RESEARCH LABORATORIE 


1720-1726 Lombard Street, Philadelphia 


THE ABBOTT LABORATORIES 
4753 Ravenswood Avenue CHICAGO 
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New Leitz Combination Microscope Stand “ABM” 


U. S. Patent No. 1,448,592 


The Latest Research Model for Binocular and 
Monocular Vision 


LEADING MICROSCOPISTS CONSIDER IT THE IDEAL INSTRUMENT 
FOR RESEARCH INVESTIGATIONS 
Features: 
1. In general design it is similar to our large Research Stand “AA.” 
2. Binocular—and Monocular Body Tubes can be very easily inter- 
changed and attached by eccentrically acting lever—clamp. 

3. The Nosepiece adapter is mounted independent of the tubes; 
objectives remain permanently centered, irrespective 
which tube is used. 

Monocular tube 4. With the Binocular Body Tube attached the 
interchangeable stand is in every respect equal to our ‘‘ Mon- 
with Binocular Objective Binocular Microscope 
3 _ 5. With the Monocular Body Tube attached 
it is identical to our Research Stand “AA,” 
available for Photomicrography. 

With this achievement Leiiz has scored another 
success as originator of new microscope 
models of the “‘Leitz Quality of optical and 
mechanical workmanship.” ‘Leitz Quality” 
is beyond comparison, it is accepted as 
Supreme.” 


Pamphlet No. L-1022 will be forwarded upor 


60 East Se 10th St. 
NEWYORK 


NEW PRICES 


OuR CONTRIBUTION TOWARD THE LESSENED COST OF THE PHYSICIANS’ DRUG BUDGET 


Arsphenamine-Metz Neoarsphenamine-Metz 
gram... ..$.60 per ampule 5 gram.. . $.60 per ampule 

‘ « 70 
OO 00 


The AMERICAN 
SALVARSANS Silver-arsphenamine-Metz The reliable dealer 


Made in accordance with 5S srvem.... $.60 per ampule supplies the 
the Ehrlich formulas 65“ 


Government tested 


LABORATORIES. Inc. 


122 St NEw 
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Trade Mark Registered. 


Gluten Flour 

40% GLUTEN 
Guaranteed to comply in all respects to 
standard requirements of U. S. Dept. of 
Agriculture. 


Manufactured by 
FARWELL & RHINES 
Watertown, N. Y. 
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Some Convention Comments 
from Stenographer’s Report Taken at Meeting 
of National Dental Ass’n » California, 1922 


Dentists Said: 


“My wife especially likes Ribbon Dental 
Cream. I use it too. She will not con- 
sider anything else. I try others, but 
always come back to Colgate’s.” 


* * * 


“T notice that the Dental Cream used by 
most of my patients is Colgate’s.” 


* * * 


“Whenever there is any doubt in the 
minds of my patients | tell them they 
will be perfectly safe in using Colgate’s. 
I use Colgate’s and recommend it.” 


\ generous supply of samples 
vill be sent postpaid to Pro 
fessional friends upon request v 
, Doesnt Scratch 
MEDICAL DEPT.., or Scour 


COLGATE & CO. 


Established 1806 


> 
199 Fulton St, New York Truth in Advertising Implies 
Honesty in Manufacture 
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Relief for Hay Fever 


PHARMACEUTICA Victims 


\ PRODUCTS 


May be had by using Supra- 


Catgut Ligatures | renalin Solution or Ointment. 
Of great strength and ab- 
solute sterility. Boilable, Non- Apply to nose, eyes and throat. 
boilable, plain and chromic, 
also lodized, 60-inch lengths. 


Suprarenalin Solution 1:1000 
Pituitary Liquid ;, stable, uniform and norm irri- 


Surgical 1 c.c. ampoules, 
Obstetrical 4 c.c. ampoules, tating. 
six ina box. Free from pre- 
servatives, physiologically Literature for Physicians 


standardized. 
ARMOUR COMPANY 
CHICAGO 


A N examination of some of Sherman’s 

** Vaccine* prepared Zen Years ago 
showed no apparent deterioration 
nor autolysis. 


We welcome microscopic comparisons 
of our vaccines, for,—freedom from 
deterioration and autolytic products, 
accuracy of count and morphological 
characteristics. 


Bacteriological Laboratories of G. H. SHERMAN, M. D., Detroit 


*This vaccine was in druggist’s stock in the regular iy and recalled a 
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Vials of 50 and tubes of 20 


For sale by ‘ Literature from 
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Weed Hay Fever, 


‘| HE Late Sgmmer’ and Early Autumn 
Type of Hy Fever is caused by many 
of the commé@n weeds, ab-Ragweed, Rus- 
sian Thistle, Sage Brchig-th pecies dif- 
fering widely according to tocality. To 
assure specific treatm@nt diagnostic tests 
are essential To assuye pres#asonal treat- 
ment early giagnoses sho ade, 
otherwise th rab , though often 
beneficial, co nat tr tment will be 
involved. List of lat ering weeds, 
showing 

pollination, senfon r 


RAGWEED Ambrosia trifida i v SAGE BRUSH Antemisia tridentata 
RUSSIAN THISTLE Salsola pestifer 


The Arlington Chemical Company 
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ORIGINAL ARTICLES. 


ON SUBCUTANEOUS FIBROID NODULES IN RHEUMATISM. 


By E. Bronson, M.D., 
AND 


Ek. M. Carr, M.D., 
A PATHoOLoGIcAL Report oF ONE Case, 


By W. A. Perkins, M.D., 
SAN FRANCISCO, CALIF. 


(From the Pediatrics Department of the University of California Hospital and 
from the Children’s Hospital, San Francisco.) 


THE subcutaneous nodule, as a sign pathognomonic of rheumatic 
fever, has until recent years scarcely been considered by the 
American pediatrician. Brennemann,' in 1919, published obser- 
vations on the incidence of these nodules in Chicago. He has 
given such a clear word picture of them, their size and location, 
that we need not repeat. He has also summarized their treatment, 
or rather lack of treatment, by American text-books of pediatrics. 
The purpose of our paper is to call attention to the fact that fibroid 
nodules are a frequent accompaniment of severe rheumatic infection 
in San Francisco, as well as in Chicago and Great Britain, and to 
emphasize that they are not to be classed as a medical curiosity, 
but that they are one of our most valuable diagnostic and prog- 
nostic signs in rheumatic fever. 

Mitchell,? in 1888, from QOsler’s Clinic in Philadelphia, was the 

1 Am. Jour. Dis. Child., 1919, 18, 179. 


2 Univ. Med. Mag., 1888-9, 1, 161. 
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first to report a case in this country. Futcher* also, under the 
inspiration of Osler, quotes the latter as of the opinion that rheu- 
matism occurs much less frequently in Philadelphia and Baltimore 
than in London, and that the subcutaneous fibroid nodules as a 
complication of rheumatism are “a great rarity” in the former 
two cities. It must be recalled, however, that Osler worked chiefly 
with adults while the British observations were mainly in children 
and adolescents. In Futcher’s paper, Davaine is given as authority 
for the statement that nodules were known as early. as the latter 
half of the 18th century. Futcher also states that they were 
associated first with rheumatism in 1843 by Froriep. Hillier,‘ in 
1868, appears to have been the first to publish an instance of their 
occurrence in England. His observations were independent of 
those previously made on the Continent. In 1871, Jaccoud® de- 
scribed fully their character and location. He had seen them in 
four cases but regarded them as rare. 

The paper by Barlow and Warner,’ at the Seventh Session of the 
International Medical Congress, 1881, remains to the present the 
classical exposition of this subject. Their observations over a 
period of six years were undoubtedly known to their associates 
before publication. Their paper was followed by Cheadle’s delight- 
ful lectures on rheumatism, and thereafter references to rheumatic 
nodules in British literature became frequent, and the search for 
nodules, a matter of routine in the examination of the rheumatic 
child. 

Casual references to fibroid nodules are seen occasionally in our 
journals, sometimes with an unfortunate ambiguity. Riesman,’ 
in an otherwise excellent summary of rheumatism, characterizes 
them in one instance as follows: “Closely aggregated over the 
buttocks were innumerable reddish papules, pea size and larger, 
with very little intervening normal tissue. They were movable, 
not tender and gave the buttock a pebbly feel and appearance. 
Nodules of smaller size were present on the legs. In addition, 
there were scars of the same size as the papules scattered over the 
arms and thighs.” This description suggests one of the ery- 
themas not infrequently associated with acute rheumatism, not the 
fibroid nodule of Barlow and Warner. 

On the finding of nodules in several instances, soon after the 
arrival of one of us* in San Francisco, the suggestion was made that 
we were dealing with a more severe type of rheumatic infection 
than was usual in this part of the country. To evaluate this 


* Bull. Johns Hopkins Hosp., 1895, 6, 133. 

* Diseases of Children, Philadelphia, 1868, p. 249. 

5 Traité de Pathologie interne, Paris, 1871, 2, 546. 

6 Tr. Seventh Internat. Med. Cong., London, 1881, 4, 116. 

7 Jour. Am. Med. Assn., 1921, 76, 1377. 

* FE. B. has to thank Dr. John Thomson of Edinburgh and Dr. G. A. Sutherland 
of London for calling her attention to this manifestation of rheumatism, 
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criticism and to estimate how much emphasis is ordinarily put upon 
this rheumatic sign, we have reviewed the histories of the Pediatric 
Department of the University of California Hospital from 1914 
and of the Children’s Hospital from 1917 and analyzed the rheu- 
matic cycle cases. We have separated the cases into those seen 
before our own observations began and those followed by us. 
Brief notes on the latter series are tabulated below. We have 
classified both series, according to our estimation of the severity 
of the damage following the rheumatic infection, into three groups: 
Group I, children leaving the hospital with apparently complete 
recovery or with a slight systolic blow only and no obvious 
functional disability; Group II, those with a definite carditis but 
from whom, presupposing no fresh rheumatic infection, one can 
prognosticate a fairly normal active life; Group III, those with a 
crippling carditis, such as a progressive mitral stenosis, signs of 
adherent pericardium, extreme ventricular hypertrophy, as well 
as those already having the symptoms ot chronic cardiac failure. 

We realize that in such an arbitrary grouping the personal 
equation has played an important part. The best of histories does 
not always give an accurate estimate of the severity of an infection. 
If we had accepted the diagnosis of mitral stenosis or the mention 
of a “presystolic murmur and a roughened first sound” as the 
equivalent of a stenosis, each time so noted, Groups II and III, 
would have been much greater. We have omitted entirely a con- 
siderable number of cases of tonsillitis diagnosed as “mitral dis- 
ease’ on the presence of a slight systolic blow at the apex. In 
formulating the table we decided that a brief summary of the 
physical signs would be the simplest and most advantageous 
method of stating the facts of the history. It will be noticed that 
cardiac function is relegated to the background and physical signs 
unduly emphasized. Any other attitude would have been diffi- 
cult, utilizing routine hospital records. If the history did not 
mention chorea, we have assumed this to be absent. The omission 
from our table of a routine reference to tonsillar infections may be 
criticized. In our experience there has been no correlation between 
tonsillar involvement and the sign of rheumatic fever which we 
are discussing. In our “Remarks” column we have endeavored 
to call attention to instances of infection of a severity which we 
believe predisposes to the presence of nodules. We have added 
the group classification, made on as nearly as possible the same 
basis as we used in the series of cases not seen by us. 

These tables are a record of 38 children whom we had the oppor- 
tunity of observing. We have grouped them as follows: 

Group I, 12 cases, or 31.6 per cent, only 1 of whom showed nodules. 

Group II, 9 cases, or 23.6 per cent, 3 of whom had nodules. 

Group III, 17 cases, or 44.7 per cent, 13 of whom had nodules. 

Seven of Group III died and 6 of the 7 showed nodules. Of the total 
38 we found nodules on 17, or 44.7 per cent. 
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In the pediatric records of the period before our observations 
began we have found 45 admissions of rheumatic cycle cases. Four 
of these were readmissions which we have counted because they 
were fresh opportunities for the search for nodules. Moreover, 
in such recurring attacks one is the more likely to encounter nodules. 
An example is A. L., No. 23 in our table, who has not been 
without nodules during the nine months we have observed him, 
yet in whose history for a former admission nodules were not 
mentioned. D.%$., No. 13 in our table, examined at frequent inter- 
vals for a year, has had no exacerbation of rheumatic infection 
and no nodules, though severe cardiac injury. During her pre- 
ceding hospital admissions she was suffering from some acute phase 
of rheumatic fever, and at least in a condition to predispose to 
nodules. 

In these 45 histories of rheumatic cycle cases admitted before 
our series began, nodules were not mentioned in 41, stated absent 
in 2 and stated present in 2. We have classified the 41 individuals 
who comprised the 45 admissions as Group I, 23, or 56.1 per cent; 
Group II, 9, or 21.9 per cent; Group ILI, 9, or 21.9 per cent. Of the 
2 cases in whom nodules were found, 1 was G. F., No. 8 of our own 
series. Though according to the record of his former admission 
he is placed in Group II, the present degree of cardiac damage 
changes him in our series to Group III. Of the other case, T. B.., 
5122 C. H., the history states, “The mother noticed during the 
present illness that the child had some small, hard lumps develop- 
ing upon head and elbows.” A careful record was made of these 
in the hospital. Death occurred two months after these notes 
were made. 

At a glance it would appear that there had been an epidemic of 
rheumatic fever during the past two years. Of our 38 cases, how- 
ever, only 14, or 38.8 per cent, were first attacks. Several factors 
contribute to our comparatively large series. The Pediatric Ser- 
vice of the University Hospital has grown rapidly during recent 
years. A yearly variation in rheumatic cycle cases is shown, but 
certain preceding years have a higher ratio to total admissions 
than has been present during the period we have covered. It 
should be noted also that the Children’s Hospital series begins only 
in 1917. Another reason for our numbers has been the kind coéper- 
ation of our colleagues in affording us an opportunity to examine 
the largest possible number of cases. We have been invited to see 
a greater number of severe than mild cases, a factor which has 
probably swelled the proportion in Group III. 

Though our own series shows a greater percentage of severe 
infection, there are instances in the former histories which parallel 
certain of ours in the amount of carditis and termination by death. 
G. A., University of California Hospital, No. 8032, who ran a pro- 
gressive and finally fatal course in eight months from the onset of 
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the first symptoms, is an example. Fibroid nodules were not 
mentioned in his history. ‘That nodules are not a necessary accom- 
paniment of fatal cases is shown by the record of A. G., No. 19 
of our series, who on no occasion showed them during six months 
in hospital. He died a month after he was discharged. During 
the period under observation, however, he was suffering from symp- 
toms of cardiac failure, and at no time had any acute arthritis or 
fresh cardiac infection. Several of Group III we have followed 
for nearly two years, at no time finding nodules. They are suffer- 
ing from inefficient hearts, not from any exacerbation of rheu- 
matism. Such instances illustrate the general fact that the nodules 
are a sign of some active rheumatic focus, and that they tend to 
disappear as the infection becomes quiescent. We do not wish 
to be misinterpreted on this point. Nodules infrequently accom- 
pany the high initial fever and stage of swollen joints, circinate 
erythema, and other signs of acute rheumatism. A reference to 
our table will show that in our experience they are demonstrable 
ten days to two weeks from the onset, that is, at the time the more 
obvious arthritic signs are subsiding, and when a carditis is to be 
expected. Our observations are in sufficient contrast to the history 
records of preceding years to justify the statement that in San 
Francisco the search for nodules has not been a part of the routine 
in investigating the rheumatic child, or that during the past two 
years an unusually severe type of rheumatic fever has occurred 
in this locality. 

To reiterate, rheumatic nodules are fibroid tumors varying 
from the size of a grain of sago to one or more centimeters in 
diameter. These apparently large nodules are often con- 
glomerations of smaller units. Frequently in a place irritated 
easily, as the olecranon process or the occiput, the nodules 
appear much larger than their actual size, due to a chronic thicken- 
ing of the subcutaneous tissues over and about them. This thick- 
ened tissue may be fairly freely movable and should not be con- 
fused with the underlying nodules. The nodules themselves are 
attached to tendon sheaths and aponeuroses. Their movability 
varies With the tissue to which they are attached. The skin moves 
freely over them. They are not tender, unless by exigency of 
size and location, stretching of surrounding tissue occurs. They 
are not reddened unless by external injury. Their disappearance 
is macroscopically complete, leaving no discoloration. Early in 
their development a useful method of detecting them is by moving 
the skin back and forth over the suspected area. They will appear 
as little elevations often a bit shiny, not moving with the skin. To 
verify the presence of a nodule over a bony point, one may com- 
press it between the nails of the forefingers. Even a small nodule 
gives a feel different from skin and subcutaneous tissue. ‘The growth 
of individual nodules and the appearance of fresh crops may be 
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rapid, and their disappearance equally so, or they may persist 
month after month without striking changes. 

Histologically, according to Coombs,’ they are composed of a 
groundwork of fibrin with multinuclear fusiform cells, together 


L Fic. 1.—L. K., No. 10 of our series. 


Fig. 2.—H. M., No. 12 of our series. 


with leukocytes and plasma cells. Barlow and Warner regarded 
them as “organizing granulation tissue, homologous with the 


8 Jour. Path. and Bacteriol., 1910, 15, 489. 
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inflammatory exudate forming the basis of vegetation on the 
cardiac valves.”” According to Coombs and also Jacki,® their 
structure more closely resembles that of the Aschoff bodies in the 
heart muscle, and, like the latter, they represent a local tissue 
reaction to the unknown etiological agent of rheumatic fever. 

We were able to secure only one necropsy, J. B., No. 34 of our 
series. 


History. An Italian boy, aged eleven years, who came to America 
one year before his final illness. 

Family History. Father and mother and three other children 
are fairly healthy. No other rheumatic incidence. 

Past History. Since he was left in Italy when his people came 
to this country, the history was obtained chiefly from the boy him- 
self. He stated that his first attack of rheumatism (swollen joints) 
was seven years ago, when he was kept in bed nine months, and was 
very ill. He had seven other attacks of arthritis before coming 
to this country. Once for a few weeks he had, apparently, chorea. 
He denied ever suffering from sore throat. His relatives stated 
that the nodules on his elbows had been present on arrival to this 
country. 

Present Illness. He was first seen by one of us (E. B.) July 2, 
1921, walking into the office, though looking a very ill boy. He 
had no fever. He had been in a San Francisco hospital for one 
month and discharged improved about two weeks previously. 
The instructions given him had been entirely disregarded, with a 
rapid return of the signs of cardiac failure. He complained espe- 
cially of sharp pains occurring almost daily over his left upper 
chest and inability to sleep. 

The signs of venous engorgement in the neck were extreme. 
His body moved with each cardiac contraction. The carotid and 
brachial pulsations were visible at a distance, and the blanching 
and reddening of the lips and nails needed no tests for elicitation. 
Visible cardiac fluttering impulse and retraction from the third 
interspace at the right of the sternum to the sixth interspace on 
the left measured 253 cm. The ankles pitted on pressure. There 
was no tenderness. The liver reached nearly to the umbilicus. 
The pulse counted 148 and was typically aortic. Respirations, 64. 
Over the aortic area was felt a very striking thrill. None was 
found over the apex beat. At the apex the first sound was weak 
rather than exaggerated, and had a gallop rhythm. The second 
sound was also poorly differentiated. There was a systolic-diastolic 
blow of no great intensity, and no presystolic rumble. In the 
aortic area the first sound was accompanied by a rumbling, rough 
systolic murmur. The second sound was exceedingly sharp and 


Frankfurter Ztschr. f. Path., 19]9, 22, 82, 
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ended in a diastolic blow of typically aortic quality. No extra- 
cardial murmur was heard. Though retractions of the interspaces 
over the precordium accompanied the apex impulse, no retraction 
of the interspaces over the back could be made out. 

Rheumatic nodules of moderate size were present over elbows, 
knuckles of fingers and spinous processes. There were none over 
knees and head. He thought they had been bigger than at present. 

Progress. Hospital care was refused. He was put to bed and 
kept quiet with codein. Free catharsis was used. In two days 
the heart rate dropped to 110 and respirations to 30 to the minute. 
The venous enlargement in the neck had decreased, and the liver 
was nearly up to the costal margin. The third day a circinate 
erythema of rheumatic type appeared, and he complained of pain 
in knees and ankles, and tenderness to touch. His temperature 
was around 38° C. No fresh nodules were found. 

His family were finally persuaded of the necessity of hospital 
care, and he was referred to the Children’s Hospital, on the service 
of Dr. Rachel Ash, whom I have to thank for further progress notes: 

Blood. Hemoglobin, 60 per cent; red blood cells, 3,296,000; 
leukocytes, 18,650, of which 75 per cent were polymorphonuclears. 

Blood-pressure. Systolic, 105, diastolic: sounds loudly heard to 
zero. 

Urine. Examination negative. 

Two days after admission he was put on 20 minims. of tincture 
of digitalis three times a day. In a week this wag increased to 
four times a day. The pulse record showed no slowing, in fact a 
slight increase in average rate after digitalis was started. He 
continued to run a low-grade septic temperature. A troublesome 
cough and signs of bronchitis developed. The intern’s notes 
stated that the pulse had become irregular, but the type of irregu- 
larity was not recorded. 

On July 30, about three weeks after admission, the notes say that 
“Marked dulness was noted over the left posterior chest and also 
marked impairment of resonance through the right posterior chest.” 
He became very uncomfortable, though he did not complain of 
pain. The pulse was slow and irregular and became weaker. 
Friction rubs were heard over the entire chest. Heroin and mor- 
phin were given for the restlessness. A thoracentesis was done 
in the late afternoon and a few centimeters of blood withdrawn. 
He expectorated blood and died a few minutes afterward. 

Clinical Diagnosis. Aortic stenosis and insufficiency, mitral 
stenosis, adhesive pericarditis. 

Pathological Report. Autopsy No. A21, 137, Dr. W. A. Perkins. 

The body was that of a very well-developed and nourished boy 
of eleven years, somewhat above the average in size. The general 
external examination was negative except for a few small hard 
nodules about each elbow. Of these one of a symmetrical pair 
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measured about 3? cm. in diameter, and was situated over the 
posterior border of each ulna about 4 cm. from the tip of the elbow. 
The others were smaller and were situated over the apex of each 
internal condyle. All of the nodules were rounded, flattened and 
firmly fixed to the deeper soft tissues, but not to the bone. An 
attempt was made to dissect out one of the larger nodules through 
a small skin incision; as the dissection proceeded the nodule grew 
less and less distinct until no definite nodule could be made out. 
A bit of tissue, however, was removed from this region, including 
the subjacent periosteum and bone, and sections made for micro- 
scopic study. 

The abdominal cavity was negative. The right pleural cavity 
contained about 200 cc of dark fluid blood and a small-sized clot, 
the latter lying between the base of the lung and the diaphragm; 
there were also several fibrous adhesions at the apex and base. 
The left pleural cavity was considerably encroached upon by a 
large heart; there were a few fibrous adhesions at the apex. The 
pericardial cavity was obliterated by dense fibrous adhesions. 

Thymus. Rather large; tissue grossly negative. 

Heart. Greatly enlarged, weight with adherent pericardium 
1000 grams. The fused parietal and visceral pericardia formed a 
layer of varying thickness from 3 mm. over the left ventricle to 
7 mm. over the right auricle, the two layers being readily distin- 
guished and bound together by a third central thicker layer of 
translucent, edematous but tough connective tissue. Myocardium 
hypertrophied throughout and in the following ascending order: 
Right auricle, mght ventricle, left auricle and left ventricle; the 
right ventricle measured 4.5 mm., the left ventricle 1 cm.; the 
tissue was rather pale brown, firm, tough and marked with a 
few small lighter colored depressed fibrous areas. Endocardium 
showed a slight, irregular, superficial fibrosis just below the aortic 
valve in the left ventricle. Heart cavities: there was a slight 
dilatation of the right auricle, a marked dilatation of the left 
ventricle, the latter encroaching upon the right ventricle. Valves: 
tricuspid valve-leaflets showed no thickening; the angle between 
the septal and infundibular cusps was bound down by what appeared 
to be short anomalous chorde tendinez; there was no evidence of 
any concomitant inflammatory process; the valve measured 10 cm.; 
Pulmonary valve appeared normal; measured 7.5 cm. Mitral valve 
showed a marked fairly uniform fibrous thickening of the leaflets, 
particularly of the anterior leaflet, with a shrinking up and dis- 
appearance from the latter of the accessory velum, resulting in the 
attachment of the chorde directly on the free border of the cusp; 
this border appeared finely granular, rounded and somewhat 
thickened; neither mitral leaflet was much distorted, though there 
was a relative narrowing of the orifice; this measured 9.5 em.; the 
chord in several instances, and particularly in the case of those 
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inserted into the anterior leaflet, were moderately thickened. Aortic 
valve: the cusps were all symmetrically and markedly thickened 
and retracted with, in addition, fibrous adhesions at the leaflet 
angles, the whole resulting in a narrowing and an insufficiency of 
the orifice. Coronary vessels possessed ample lumina no macro- 
scopic sclerosis. 

Aorta. The arch appeared moderately dilated, the intima smooth 
and normal. 

Lungs. Right lung: pleural surface smooth except in region of 
adhesions about apex and base; upper lobe: pink gray in color with 
the posterior portions somewhat darker; on section the anterior 
portion of the lobe appeared slightly emphysematous, the posterior 
portion moderately congested, containing a slight excess of frothy 
blood-tinged fluid; mid-lobe emphysematous, external and cut 
surfaces gray, tissue dry, hypercrepitant; lower lobe on the external 
surface, at about mid-point, just lateral to the posterior border, is a 
small, roughly, quadrangular dark blue firm area about 1 x 14 em., 
marked by three small puncture wounds; section through this 
area showed continuation of the dark hemorrhagic discoloration 
into the lung tissue for a distance of 14 em. and ending in the 
region of a relatively large vein; the lower lobe otherwise resembled 
the upper but with the appearance of congestion somewhat more 
marked. Pulmonary vessels: negative; bronchus and branches 
contained a small amount of blood-tinged mucus; the bronchial 
branches of the middle lobe contained in addition two or three blood 
clots. Left lung considerably smaller than the right; pleural sur- 
face smooth except for apical adhesions; upper lobe showed a 
congested anterior portion and a slightly emphysematous posterior 
border; lower lobe, in addition to congestion, presented a moderate 
grade of atelectasis owing to compression from the enlarged heart; 
pulmonary vessels and bronchial branches same as on the right, 
except that the latter contained no blood clots. 

Liver. Enlarged, estimated weight 2000 grams; upper surface 
roughened by adhesions and marked by a few small scattered seed- 
like nodules, the latter 1 mm. in diameter, with opaque yellow centers 
and pale translucent peripheries; cut surface of liver mottled dark 
red and brown, the lobules large and conspicuous, each with a large 
reddish center, and a brown periphery; tissue consistency normal. 

Gall-bladder. Negative. 

Spleen. Enlarged; estimated weight, 200 grams; surface rough- 
ened by fibrous adhesions; cut surface a mottled purple and 
dark red, the pulp soft, increased in amount; considerable scraping 
away on the knife, the connective-tissue elements conspicuous; the 
lymphoid elements less prominent; scattered over the cut surface 
were seen fairly numerous small, hard, calcareous, opaque orange- 
yellow nodules, similar to those in the liver capsule. : 

Gastrointestinal Tract. Appeared negative, 
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Pancreas. Firm; on section there appeared to be a moderate 
increase in the interlobular connective tissue. 

Adrenals. Appeared normal. 

Kidneys. About normal size; estimated combined weight 250 
grams; right kidney: capsule stripped smoothly leaving a rather 
dark red lobulated surface; cut surface showed normal markings; 
cortex, 5 mm. thick; glomeruli present as red points; medulla 
normal; pelvis negative. Left kidney resembled right. 

Bladder. Prostate, testes and epididymes not examined. 

Culture from heart’s blood was negative. 

Thymus. Negative. 

Heart. Pericardium: the three layers as described in the gross 
were readily distinguished, an outer layer of dense hyaline con- 
nective tissue, covered superficially with a less dense vascular fatty 
tissue (the parietal pericardium), an inner layer of areolar con- 
nective tissue containing fairly numerous scattered strands of 
compact hyaline connective tissue and a large number of small 
injected bloodvessels (the visceral pericardium) and a central 
layer of edematous granulation tissue containing occasional small, 
irregular masses of fibrin. All these layers were infiltrated with 
leukocytes, the inner and central layers particularly. Lymphocytes 
and plasma cells predominated, though in the central layer poly- 
morphonuclear leukocytes became fairly numerous, while occa- 
sionally associated with the fibrin masses were seen large endothelial- 
like cells with one and sometimes two or three large vesicular 
nuclei. The cellular exudate extended sparsely into the stroma 
of the subjacent myocardium. Myocardium: the muscle fibers 
were generally thickened and hypertrophied and for the most 
part well preserved; in many places, however, and particularly in 
the region of the small vessels, fragments only of muscle fibers 
remained, the rest having been replaced by connective tissue. 
These replacement scars were comparatively small and irregularly 
diffuse in their distribution. Furthermore, throughout they showed 
a moderately extensive infiltration with lymphocytes, plasma cells, 
eosinophiles, a few polymorphonuclear leukocytes and _ fairly 
numerous endothelioid cells. The last named were relatively 
large, round, oval or more or less elongated cells with abundant 
cytoplasm and large vesicular nuclei; most of them contained one 
nucleus; several, however, contained more than one, often appear- 
ing as actual giant cells. These endothelioid cells occurred usually 
in groups and near small bloodvessels, thus forming the so-called 
Aschoff bodies. (See microphotographs herewith.) The latter 
are so characteristically present in acute rheumatism involving the 
heart that the process is called by some rheumatic carditis. The 
accompanying illustrations show two such bodies, one composed 
of mononuclear endothelioid cells, the other containing some giant 
forms as well, and both typically situated in the neighborhood of 
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small bloodvessels. Several of the vessels showed an irregular 
thickening of the intima, with encroachment on their lumina; there 
were no thrombi. 

Heart Valves. A section through one of the segments of the 
mitral valve showed this composed of a fairly dense connective 
tissue in which were seen small bloodvessels that extended well 
out almost to the free edge of the cusp. There were also present 
several moderately sized elongated mononuclear cells arranged in 
a narrow zone near the ventricular surface of the valve while along 
the auricular surface were seen in one or two places scattered 
lymphocytes. At the attached border of the cusp there was a 
fairly abundant infiltration with lymphocytes and larger mono- 
nuclear cells and occasional polymorphonuclear leukocytes occurring 
chiefly as small perivascular foci. A similar cellular infiltration 
was present in the adjacent myocardium and endocardium. In 
addition, Aschoff bodies were seen in the myocardium, while a 
suggestion of such bodies was noted in several places in the endo- 
cardium. A second section through another region of the mitral 
valve showed an inflammatory process similar to the above except 
that the reaction appeared more acute, as evidenced by the presence 
of a larger number of polymorphonuclear leukocytes. 

The lungs presented the picture of chronic passive congestion 
with injected tortuous capillaries and alveoli partly filled with 
serum and moderate numbers of heart failure cells. In addition 
certain areas showed a slight grade of atelectasis, others a definite 
emphysema. A section through the lower lobe of the right lung in 
the region of the puncture wounds mentioned in the gross descrip- 
tion showed a marked hemorrhage into all the alveoli, while in the 
center of this hemorrhagic area several fairly large vessels were 
noted engorged with blood. 

Liver. The central veins and the sinusoids, except those imme- 
diately surrounding the portal spaces, were congested, the liver 
trabecule compressed, the portal spaces themselves infiltrated with 
lymphocytes and a few plasma cells. Section through one of the 
seed-like nodules in the capsule mentioned in the gross showed 
concentrically arranged hyaline connective tissue with a softened 
necrotic center. 

Spleen. There was a diffuse increase in connective tissue; the 
pulp contained an excess of red blood cells, while an occasional 
nodule similar to that in the liver capsule was found outlined by a 
band of hyaline connective tissue, but with a relatively large center 
composed of amorphous material and containing some lime salts. 
These nodules occurred singly or in groups of two or three. Asso- 
ciated with them was a slight inflammatory reaction consisting of 
lymphocytes and a rare giant cell, the latter with peripherally 
arranged nuclei. The process in both liver and spleen probably 
represents the end result of a previous tuberculous infection. 
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Pancreas. The vessels were congested. the interstitial connective 
3. essels were congested, the interstitial connective 


tissue infiltrated with a moderate amount of hemorrhage, probably 
artefact. 


3.—Aschoff bodies. 
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Kidneys. The tubular epithelium showed cloudy swelling; most 
of the tubules contained a finely granular albuminous material; 
the vessels were injected; the glomeruli generally were large. 

Lymph Node. Congested. 

Subcutaneous nodules: sections were negative, showing onl) 
normal bone, periosteum and striated muscle. In view of these 
findings, it is suggested that such nodules be removed “en bloc’’ 
without attempted dissection. 

DaGNnosis. Subcutaneous rheumatic nodules 
about elbows; marked subacute and chronic fibrous obliterative 
pericarditis; diffuse fibrous myocarditis (rheumatic type); chronic 
mitral and aortic endocarditis, with stenosis and insufficiency; con- 
genital adhesions at the septo-infundibular angle of the tricuspid 
valve; marked myocardial hypertrophy, especially of the left 
ventricle; marked dilatation of the left ventricle; general chronic 
passive congestion; fibrosis of spleen; parenchymatous degeneration 
of the viscera; multiple miliary calcareous nodules in liver and 
spleen; bilateral fibrous pleural adhesions; puncture wounds in 
lower lobe of right lung, with right hemothorax. 

Discussion. The presence of a few isolated nodules which dis- 
appear with the subsidence of arthritic and cardiac symptoms 
may or may not be of great significance. Our personal experience 
is not prolonged sufficiently to pass judgment. We can say, how- 
ever, that all cases which, while under observation, have had 
recurring crops of nodules have shown serious and_ progressive 
cardiac damage. Fibroid nodules seem to occur frequently in 
that subacute type of rheumatic infection in which an apparentl) 
mild carditis, with little if any rise in temperature, and with no 
severe joint symptoms, develops into a crippling stenosis, damaged 
muscle or adherent pericardium. The case with acute onset, 
high fever, red, swollen joints and rapid heart, with the murmur 
of regurgitation which responds to treatment and makes a good 
recovery, remaining without rheumatic symptoms until another 
similar acute attack occurs, much more rarely shows nodules. 

We believe that recurring rheumatic nodules are of more prog- 
nostic value than any other one sign in rheumatism. ‘They are 
our most significant warning that we are dealing with a serious 
infection which will probably result in great cardiac inefficienc) 
if not in death.* 

Summary. In 38 instances of rheumatic cycle cases seen between 
September, 1919, and September, 1921, fibroid subcutaneous nodules 
were present in 17, or 44.7 per cent. 

Of those patients having nodules, 6, or 35.9 per cent, died during 
this period. In only one instance did death occur in a patient not 
having nodules. 

* We feel that we owe an apology to such pioneers as Sir Thomas Barlow for 


attempting to draw conclusions from the study of a rather small selected group of 
cases observed during the brief period of two years. 
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Of the 38 cases, 17 were grouped as having serious cardiac damage 
Of these 17, 13, or 76.5 per cent, had nodules. 

Our series of cases probably includes an abnormally large pro- 
portion of a severe type of infection, and should not be judged as 
entirely representative of the usual incidence of nodules in this 
part of the world.* 


LINITIS PLASTICA—WITH REPORT OF TWO CASES. 


By F. R. AnpRESEN, M.D., F.A.C.P. 


BROOKLYN, NEW YORK. 
(From the Gastro-Enterological Department, Long Island College Hospital 


THE term linitis plastica was first used by Lewis Brinton in 1854 
to describe a diffuse or circumscribed increase in the connective 
tissue of the stomach, involving chiefly the submucosa, and, to 
a lesser degree, the other layers, with marked thickening of the 
walls of the stomach, a diminution (rarely an increase) in the size 
of its lumen, and characterized by an insidious onset, a slowly 
progressive cachexia, and a fatal termination® Fully twenty- 
two other terms have been used to describe this condition, the 
most suggestive of which are: leather bottle stomach, chronic 
interstitial gastritis, cirrhosis of the stomach, fibroid induration 
of the stomach and chronic stenosing gastritis. 

Although this condition of the stomach had occasionally been 
described in medical literature before Brinton’s time, namely 
by Lieutand in 1779, by Andral and Cruveilheir in 1829, and more 
frequently by other writers after 1829, the credit for recognizing 
and naming it as a separate disease belongs to Brinton. The 
most exhaustive study of this disease since Brinton’s time was 
probably that made by H. M. Lyle in 1911, when he described 
131 cases gathered from literature, and added 1 case of his own. 
Since this time not more than a dozen cases have been reported. 

PatnoLocy. There has been considerable difference of opinion 
regarding the classification of cases of linitis plastica. Diffuse 
carcinoma of the gastric wall produces a condition which is almost 
identical with the benign type, and some authorities claim that 
all cases are malignant. Others claim that only the benign cases 
can rightly be called linitis plastica. Most writers now agree, 
however, that to both the benign and malignant types the term 
linitis plastica may properly be applied, Lyle’s study, mentioned 
above, being based on a total of 114 carefully studied cases, of 

* We have to thank Dr. William Palmer Lucas, Dr. Florence Holsclaw, Dr. Rachel 


L. Ash and Dr. Langley Porter for allowing us to study past histories and for inviting 
us to follow many of the rheymatic cycle cages on their services. 
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which 62 were benign and 52 malignant. The benign cases of 
this disease may be of two types, the localized and the generalized. 
The former type, occurring in the form of small placques, is rare. 
In the generalized type, except in the rare instances where there 
is a dilatation as a result of pyloric stenosis, the stomach is found 
to be hard, rigid and contracted, with thickened and inelastic 
walls, stomachs as small as 4 inches long, by 2 inches wide, and 
walls 1 inch thick, with a capacity of not more than 4 ounces, 
having been reported. The normal stomach is 12 by 5 inches, 
the wall 3-inch thick, and capacity 40 ounces. 

The thickening of the walls usually commences at the pylorus, 
and spreads toward the cardia. It does not, as a rule, involve the 
duodenum, but may involve the esophagus. The tissues are 
grayish in color and there is often an associated adhesive peritonitis. 
Analogous lesions may be found in the large or small intestines. 

Microscopically, the connective tissue of the submucosa is 
found to be hypertrophied, often causing atrophic, inflammatory 
or cystic changes in the mucosa. The submucosa shows an inter- 
lacing endarteritis, this, with the connective tissue change, pro- 
ducing the weave-like, interlacing effect from the appearance of 
which the name linitis was coined. 

Nests of epithelial cells, possibly portions of gastric glands or 
mucosa which have become isolated, occur in the submucosa. 
These closely resemble carcinomatous areas, and may frequently 
have led to confusion in diagnosis. The connective tissue hyper- 
trophy extends through the muscular coats, causing atrophy of 
the muscular fibers, and infiltrates the subserosa. The neigh- 
boring lymph glands show a fibrosis. In the malignant cases the 
lesion is an interstitial carcinomatosis, the gross effect being the 
same as in the benign cases. Gastric syphilis may also occur in 
the same form. 

Errotocy. Linitis plastica is a disease occurring in persons of 
carcinoma age, nearly all cases reported being between the ages of 
forty and sixty. It affects males twice as frequently as females. 
Usually there is a history of some previous condition which may 
have some etiological significance, such as cardiovascular disease, 
alcoholism, gastric ulcer, syphilis, tuberculosis or occupational 
trauma. 

Symptoms. These are not characteristic, there being a grad- 
ually increasing train of dyspeptic symptoms, with anorexia, nausea, 
upper abdominal discomfort or pain, vomiting attacks, alternate 
constipation and diarrhea, and a more or less marked secondary 
anemia—in short, the general symptoms are those of the achylia 
gastrica which is usually present. Vomiting of blood rarely occurs. 
A symptom which is very suggestive, being a direct result of the 
actual diminution in size of the stomach and the inelasticity of 
its walls, is the feeling of fulness after the ingestion of even very 
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small quantities of food, and the vomiting or regurgitation of any 
excess above a certain amount; the small quantities may, however, 
be very frequently repeated without discomfort, due to the rapid 
emptying of the stomach. Ascites may develop later. The 
duration of the symptoms before a patient seeks medical advice 
may vary from a month to a couple of years, during which there 
has occurred progressive anemia and loss of weight and strength. 

Diagnosis. The only symptom which is of aid in the diagnosis 
is that due to the small capacity of the stomach, mentioned above. 
In advanced cases a sausage-like tumor may be felt lying transversely 
in the epigastrium. On inflating the stomach, or injecting water 
into it through a tube, the air or water may be felt gurgling rapidly 
through this mass. Even where there is no mass to be felt, the 
rapid transverse passage of the air or water into the duodenum 
can often be made out, and is of diagnostic value. 

The test-meal examination shows the rapid emptying of the 
stomach and the absence or reduction of the hydrochloric acid. 
Lactic acid is present only in the rare cases where dilatation and 
consequent stasis have occurred. Fluoroscopical examination shows 
the small size stomach, with marked hypermotility, the barium 
mixture passing rapidly across the upper abdomen and filling the 
intestinal coils. Roentgenography will show the small tube-like 
stomach, its walls rigid, and with no evidence of peristaltic waves. 

Although the diagnosis has been rather rarely made before oper- 
ation or autopsy, the above findings, in a patient of middle age, 
may justify a presumptive diagnosis of linitis plastica. Whether 
the condition is benign or malignant can only be determined by 
microscopical examination, and is of no great importance in the 
treatment, this being the same in both types. 

Linitis plastica must be differentiated from a movable kidney 
or spleen, pyloric carcinoma or ulcer, pyloric syphilis, malignancy 
or excessive mobility of the transverse colon, chronic adhesive or 
tuberculous peritonitis, and portal cirrhosis. 

The prognosis is not good. The condition is progressive, and 
even with the removal of the gastric focus there may be progressive 
changes in the foci in the colon, rectum or small intestine, causing 
stenosis. The average length of life for the benign cases is four 
years, for the malignant cases, two years. 

The treatment is operative. A gastrectomy should be performed, 
either primarily, or, in advanced cases, after a primary jejunostomy 
has permitted the patient’s nutrition to be improved sufficiently 
by jejunal feeding, to render him operable. 

As a preliminary to operation, where the pylorus is sufficiently 
patent to permit the passage of a tube, duodenal feeding is indi- 
cated, If the tube will not pass, the gastric motor efficiency still 
remaining should be tested out by injecting into the stomach, 
through a Rehfuss gastric tube, measured amounts of fluid until 
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the stomach is filled, and then aspirating the fluid remaining after 
a definite interval, to see the amount the stomach has evacuated 
during that period of time. The exact amount and frequency of 
feedings can thus be determined, and concentrated liquid nourish- 
ment can thus be given. In the writer’s first case, described below, 

5 ounces of a concentrated solution of dextrose, peptones, alcohol 
and fats was given through the tube or by mouth every fifteen 
minutes, and easily taken care of by the patient, so that by this 
method, combined with rectal feeding, 100 to 150 ounces of liquid, 
containing over 2500 calories was administered every twenty-four 
hours for several days, until the patient was considered to be in 
operable condition. 


Case I.—A. H., female, aged thirty-eight years, a housewife, 
married ten years, denied venereal infection, but admitted a few 
self-induced abortions. She had been in the “show business” 
for years, and had been more or less addicted to alcohol and late 
suppers. Except for malarial fever sixteen years before, she had 
always been healthy, and weighed 180 pounds when, in 1911, at 
the age of thirty-five, she had an attack of pain, vomiting and 
jaundice, called gall stones by her physician. After that she had 
had occasional slight digestive disturbances. She was first seen 
by me at the Brooklyn Hospital in the early part of 1914, when 
she was suffering from epigastric pains immediately after eating, 
going through to the back, vomiting forty minutes after eating, 
sour regurgitation, constipation, and loss of weight, which symp- 
toms had been persistent for about six months. Examination 
showed a moderate pyorrhea; head and chest were negative. The 
abdomen was flabby, distended with gas, and tender in the epigas- 
trium and to the right. No masses were discernible. Pelvic 
examination was negative. Rectal examination showed an anal 
fissure and a rectal polyp. The systolic blood-pressure was 105, the 
diastolic 70. The blood showed a secondary anemia and a negative 
Wassermann reaction. Repeated test-meals showed a total achylia, 
with marked hypermotility. The string test was negative. There 
was no occult blood in the stools. The urine contained an excess 
of indican. Fluoroscopy showed the stomach small, slightly 
ptosed, with a very small fundus and a narrow tube-like passage 
continuous with the duodenum, through which the barium passed 
with great rapidity, although no peristaltic waves were visible. 
One hour after the examination the patient took tea and crackers, 
which were vomited, but no barium was present in the vomitus, 
showing the rapid emptying of the stomach. The patient at this 
time was weighing about 100 pounds, being 80 pounds underweight. 
A provisional diagnosis of hyperperistalsis, due to some reflex irrita- 
tion, was made, but the possibility of a linitis plastica being present, 
mentioned. The rectal polyp was removed, to exclude this as a 
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reflex cause, but no relief resulted. On July 1, 1914, Dr. John 
H. Long performed an exploratory laparotomy. The stomach 
was found to be somewhat smaller than normal, with greatly 
hypertrophied walls, thought to be due to hyperperistalsis resulting 
from the pylorus being bound to the gall-bladder with dense 
adhesions. ‘The adhesions were freed, but the gall-bladder, being 
found hard, but patent, was left in. The interior of the stomach 
was explored through an incision in its anterior wall, but nothing 
was found. The appendix was removed. The patient improved 
markedly after this operation, but weighed only 89 pounds on her 
discharge from the hospital. 

In the next six months she gained 25 pounds, and some hydro- 
chloric acid began to appear in the stomach contents. Then she 
began again to have epigastric pain, vomiting and loss of weight, 
dropping to 91 pounds in November, 1915. She continued to get 
worse, and was lost track of until May, 1916, during which time 
she had been abandoned as an inoperable carcinoma case and 
reduced to a moribund condition. She was retching and vomiting 
constantly, urinating a few ounces at a time every twenty-four 
to forty-eight hours, and having a bowel movement once in ten 
days, when next seen by me. No mass could be palpated, although 
emaciation was the most extreme the writer had ever seen. With 
a duodenal tube in the stomach, it was found that but 1 ounce of 
fluid could be injected into that organ at one time, any excess being 
regurgitated through or alongside the tube. This amount of 
fluid was gone from the stomach, however, in fifteen minutes on 
repeated tests. The fluid removed from the stomach was anacidic 
and contained a little occult blood. The tube would not enter 
the duodenum. Inflation through the tube disclosed the slight 
distention at the point of the 1 ounce cavity, and then a rapid 
bubbling of the air across the epigastrium, apparently to another 
larger cavity, to the right. A diagnosis of linitis plastica, with 
hour-glass constriction due to scar formation at the point of the 
gastrotomy, was then made. The patient was too weak for 
roentgenography. She was fed 1 ounce of a solution of dextrose, 
peptones and alcohol every fifteen minutes, and as much dextrose 
solution per rectum as could be retained. She thus received 2500 
calories or more per diem for nearly three weeks during which time 
the capacity of the stomach was increased to 14 ounces, Dr. Long 
at this time considering conditions sufficiently improved to warrant 
the slight amount of shock occasioned by the procedure, did a 
duodenostomy under local anesthesia, the patient receiving a 
hvpodermocylsis during the operation. He expected to do a 
gastrectomy later, but the patient died suddenly twenty-four 
hours after the operation, apparently from uremia. 

The principal abnormal findings at autopsy were as follows: 
The stomach was found buried in adhesions to the liver, gall- 
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bladder, pancreas and abdominal wall. On freeing it, the stomach 
was found to measure 5 inches in length from cardia to pylorus 
and 23 inches in width. The fundus had a capacity of 14 ounces, 
and about 2 inches from the cardia the stomach became narrow, 
with a tough wall 4 inch thick and deep ruge, this excessively 
thickened area corresponding to the gastrotomy scar (Fig. 1). 
The pylorus was fibrous and hard. A finger introduced into the 
cardia revealed an obstruction at 2 inches, which permitted only 
a match to pass through it. The microscopical findings were typical 
of those described for the benign type of linitis plastica. ‘The duo- 
denum was found adherent to the gall-bladder and pancreas, but 
was otherwise normal. The terminal ileum was reduced to a 


Fic. 1.—Stomach viewed from front. Thickness of wall shown where cut edge is 
everted. Capacity 1} 0z. Duodenostomy at lower right corner. 


fibrous cord, but was patent. The colon was negative. The left 
ovary was cystic. 

This case therefore presented the unusual condition of an hour- 
glass constriction occurring in the course of linitis plastica. 


Case II.—M. A., female, aged fifty-seven years, Irish, house- 
wife, applied at the Long Island College Hospital for treatment 
November 20, 1921. She had been married thirty-six years had 
had seven children and four self-induced miscarriages. Her family 
history was negative. She had always been healthy except for 
some minor postpartum infections and an attack of mild arthritis 
as a young woman. The nervous symptoms of the menopause had 
been continuous since the cessation of menstruation at age of 
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fifty. She had never eaten much meat, but had indulged moder- 
ately in wine and whisky. 

In June, 1921, the patient, after a short period of anorexia, had 
begun to have attacks of diarrhea, with loose watery stools after 
meals. There was also a pain in the epigastrium, and to the left, 
increased immediately by taking food or by lying on her back. 
For two weeks before admission there had been a very marked 
nausea and the regurgitation of all food taken above a certain 
moderate amount. There had been a steady loss of weight and 
strength. 

{xamination showed an emaciated, weak, pale woman, with 
all false teeth; infected, cryptic tonsils; normal heart and lungs 
and no glandular enlargements. Blood-pressure, systolic 122, 
diastolic 72. Her abdomen was not distended, and there was a 
sausage-like, hard mass about 14 by 3 inches, lying transversely 
across the epigastrium. This mass was movable and not attached 
to the abdominal wall and was slightly tender on firm pressure. 
The appendix region was also tender. Pelvic examination showed 
a lacerated cervic and an old parametritis. There were no other 
abnormal physical findings. 

Laboratory findings were as follows: 

Urinalysis and renal function tests negative. 

Gastric analysis by fractional method showed a true achylia 
gastrica with blood present in all specimens removed. 

Blood count showed a moderate anemia and the Wassermann 
reaction was negative. Blood chemistry was normal. 

Roentgenological examination showed on fluoroscopy a stomach 
constricted in its middle portion for about 3 inches, with cardiac 
and pyloric ends and duodenum somewhat dilated, the barium 
meal passing rapidly through the constricted area. The roentgen- 
ograms showed this deformity with the outline of the constricted 
area perfectly smooth (Fig. 2). The stomach emptied rapidly 
and the colon was negative except for some retention of barium 
in the appendix after forty-eight hours. 

Operation, November 16, 1921, by Dr. Emil Goetsch, under 
local anesthesia, showed at once several large omental glands along 
greater curvature of stomach, one of which on removal showed 
carcinomatous changes. The entire stomach, with the exception 
of slightly dilated portions at the cardia and pylorus, was one large 
hard mass and there were numerous glands palpable in the omen- 
tum, although no liver metastases were found. The abdomen 
was closed without further procedures. 

Following operation, the patient continued to vomit, and a 
month later began to have gastric hemorrhages every few days. 
Only small amounts of liquid could be taken at one time and the 
patient was merely sustained by the use of morphin and alcohol. 
She died February 16, 1922, three months after operation. 
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Fig. 2.—Roentgenograph of stomach immediately after barium meal. Pouches of 
cardia and pyloric antrum, with constricted area. 


Fic. 3.—Stomach viewed from back. Everted cut edge shows thickness of 
wall. Dark area in mucosa is vascular, superficial uleer which caused hemorrhages. 
Capacity 3 oz. 
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Autopsy (by Dr. A. Murray): The only abnormal findings 
besides those in the stomach were a brown atrophy of the heart 
and a chronic passive congestion of the liver and signs of senile 


Fic. 4.—Microscopie Section of the Stomach. Low power. 


Fria. 5.—Microscopic Section of the Stomach. High power. 


atheroma of the aorta. The esophagus was normal. The stomach 
was 20 cm. long and 8 em. in diameter and had a normal outline 
(Fig. 3). Its walls were uniformly infiltrated and made dense by 
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what appeared to be carcinoma. The surface was covered by pearly 
white nodules loosely adherent to surrounding structures. The 
mucosa at the cardia was congested and apparently hemorrhagic. 
A large ill-defined ulcer covered with foul necrotic slough was 
present on the middle portion of the anterior wall. The distal 
3 cm. of the stomach, the duodenum and the rest of the alimentary 
tract appeared normal. The root of the omentum was densely 
infiltrated with new growth, as were the retroperitoneal lymph 
nodes along their entire length. The abdominal aorta was large 
and replaced by tumor. Microscopical examination of the stomach 
(Figs. 4 and 5): All layers were uniformly and completely 
invaded by carcinoma so that only traces of the original structure 
remained. Nerves, bloodvessels and the islands of the muscularis 
mucose were left intact. The epitheleum was wanting from the 
mucosa and there were few lymphoid nodules in the submucosa. 
In the muscular wall, cords of tumor cells had entirely replaced 
muscle bundles, but had followed their course, so that the tumor 
cords had the arrangement of the original muscle bundles. 

The carcinoma was of the medullary type, with few distinct 
foci which were composed of columnar epithelial cells. 

The heart showed brown atrophy, the liver, passive congestion, 
and the kidneys were arteriosclerotic. 

Diagnosis. Carcinoma of the stomach, linitis plastica. 

Summary. ‘T'wo cases of linitis plastica, confirmed by autopsy, 
are reported. 
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ACUTE PERFORATIONS OF STOMACH AND DUODENUM 
(WITH A REPORT OF SIXTY CASES).* 


By Cuaries L. Grason, M.D. 


SURGEON TO THE NEW YORK HOSPITAL, NEW YORK. 


A stupy of the results of operations for perforations of the 
stomach and duodenum shows very conclusively the value of 
prompt recognition and relief of this condition. 

The 60 cases reported have been treated on the First Surgical 
Division of the New York Hospital from February 1, 1913 to 
April 30, 1922. The operators have been Drs. Gibson, Lee, Hitzrot 
and Farr. Fourteen of these cases were reported by me! in a paper 
published in 1916, and some of these cases were also reported in a 
paper by Dr. Farr? 1920. 

The opinions expressed represent my personal views based on 
my experience since 1907 when I did my first operation for this 
condition. 

The results obtained in this series confirm my previous belief 
of the desirability of aiming simply to close the perforation, leaving 
remote and problematical after results to be taken care of as neces- 
sity arises. 

The mortality of the whole series, 16.6 per cent (Table I) is not 
high. 

TABLE I.—MORTALITY RATE. 
Perforations. Deaths Per cent 


12 hours , 3 6.6 (2.3 
18 J 


24 1 20 
Over 24 hours 6 60 


It is particularly gratifying to note the small per cent, 6.6, in 
the first eighteen hours, only 3 out of 45 patients succumbing. In 
fact, the mortality really should be estimated as 2.3 per cent as 2 
out of these 3 deaths occurred under conditions which would be 
thrown out by many writers in reporting their results. The relative 
benignity when recognized and operated early becomes evident. 

Case 210312, male, aged fifty-eight years, gave a gastric history 
of twenty years duration; perforation of ten hours; showed marked 
collapse with cyanosis and weak irregular pulse and subnormal 
temperature on admission; rallied under morphin and operated on 
under gas-oxygen. The night after operation the patient got out 
of bed, walked across the ward, drank a glass of cold water and 


* Read before the meeting of the American Surgical Association in Washington, 
May 2, 1922. 

1 Surg., Gynec. and Obst., April, 1916, p. 388. 

2 Ann. Surg., November, 1920. 
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collapsed. The temperature went to 105° F. and pulmonary edema 
developed. Death occurred a few hours later (autopsy). 

Patient 220548 died forty-five days after operation, twenty- 
three days after an operation for empyema which could not be 
demonstrated to follow in any way the results of the first operation. 

As will be pointed out later, I have never been in favor of per- 
forming a gastroenterostomy as a routine operation, although 
admitting its occasional necessity, and the low mortality of these 
arly cases strengthens this belief and a study of the late results 
is also very satisfactory. 

The particular points of interest in such a study will be to note: 

Basis for early diagnosis. (2) Technical procedures, partic- 
ularly in reference to the performance of gastroenterostomy. 
(3) After results and particularly bad results requiring further 
operative measures. 

In regard to diagnosis we note in Table II, that the bulk of 
patients give a previous history of gastric disturbance, most of 
them of long standing. 


TABLE II.—PREVIOUS GASTRIC DISTURBANCE, 


Gastric. Duodenal. 

No previous trouble. les 9 5 
Trouble dating back less ths a 9 3 
Trouble of longstanding . . . . . ... . 9 21 
Too ill to obtain a history. 1 
One previous attack five years ago, none since —— 0 1 
Time indefinite, slight indigestion at times. . . . 0 l 

28 32 


We note also that the onset is universally acute and that in all 
cases pain is given as the chief complaint, usually described as 
“knife-like.””. The symptoms in a typical case are unmistakable. 
Pain “in the pit of the stomach” comes on usually without pre- 
monition, is agonizing and often followed by considerable shock. 
Rather less than half of the patients vomit but vomiting has always 
been secondary to the pain. The vomitus rarely contains blood. 

The patient becomes cold, sweats, and the facial expression 
reflects the great agony. Soon after these initial symptoms there 
comes probably quite often a symptom which is seldom described 
and seldom elicited because of its temporary duration and .after 
it has disappeared the patient forgets about it as his attention is 
concentrated on the persisting abdominal pain. I refer to severe 
pain coming on within a few minutes of the perforation and felt 
in the supraclavicular fossa, usually the left. It lasts only a few 
minutes, seldom more than fifteen. Given a clear history of this 
pain with a sudden onset I feel there is no symptom that is more 
characteristic. 

The next most marked feature is a retraction of the abdomen, 
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board like rigidity of the upper half, and great tenderness to pres- 
sure. At this stage there are practically no other symptoms worthy 
of consideration. Much time is wasted by some practitioners at 
this stage on three perfectly worthless diagnostic features (1) 
temperature, which may be low, may be normal, or may be slightly 
increased; (2) changes in the white cell count of the blood, total 
leukocytosis, percentage of polynuclears and their relation to 
ach other. These changes will not take place until later; (3) 
obliteration of the liver dulness, a beautiful theoretical symptom 
which I have never been able to demonstrate in any perforation 
of the gastro-intestinal tract from any cause and never expect to. 

With the progress of the condition we have a sequence of symp- 
toms which are those of a peritonitis. If a patient is seen twenty- 
four hours after the perforation and a clear history has not been 
obtained of the previous condition and of the initial symptoms, 
attention is frequently centered on the possibility of a peritonitis 
from a perforation of the appendix, and this possibility is emphasized 
by the mechanical gravitation of the exudate from the upper part 
of the abdomen down the right gutter, giving tenderness most 
intense over the right lower quadrant. 

The above classical picture is not infrequently modified, symp- 
toms being milder and the onset less clear cut. The alteration of 
symptoms probably depends a good deal on the physical conditions, 
being less in a minute perforation with a minimum of extravasation 
of gastric contents. Moreover, some of these minute perforations 
become plugged by omentum, greatly modifying the course of the 
condition. 

The conditions which may simulate an acute perforation of the 
late type are those of an intra-abdominal lesion which would call 
for interference, particularly appendicitis, acute cholecystitis, 
acute pancreatitis, and acute bleeding of a gastro-duodenal ulcer. 
It must also be remembered that occasionally two acute abdominal 
conditions occur simultaneously. All the conditions just described 
would justify opening the abdomen even on a mistaken diagnosis 
as a chance is given to remedy an acute and often dangerous con- 
dition. 

The most serious mistake and one which I have once personally 
committed is operating in the face of an impending pneumonia as 
the signs are often quite identical, the pulmonary physical signs 
being delayed in their onset and the history misleading. A sign 
which I have never seen described and have only lately thought 
of trying is auscultation over the pyloric region with the possibility 
of recognizing the to and fro passage of air from the stomach into 
the peritoneal cavity. 

Diagnosis of the Condition When the Abdomen is Opened. When 
operating for a possible perforation or for any acute abdominal 
lesion that is obscure, I recommend the employment of a procedure 
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which has been of great value to me for many years, namely open- 
ing the peritoneum under water. An incision is made down to 
the peritoneum which is seized between two clamps; the abdominal 
wound is flooded with water and peritoneum opened. Even the 
escape of a single bubble of air shows necessarily that there must 
be a communication with the gastro-intestinal tract. 

On the other hand, there may be little or no air in the cavity 
and the perforation may be temporarily sealed off. 

If there is any appreciable amount of fluid in the peritoneal 
cavity one is usually impressed with the oily or vaseline like char- 
acter, sour smell, or possibly recognition of food particles, bile or 
other stomach contents. The administration of a teaspoonful 
of weak methylene blue solution by mouth just prior to giving the 
anesthetic is also of value as the stomach contents are easily stained 
by it. 

Anesthesia. Anesthesia is that of the surgeon’s choice. Per- 
sonally I favor open ether, drop method, over all other forms. 

Incision. The lesion being in the great majority of cases juxta 
pyloric, the incision is placed in the upper epigastrium to the right 
of midline. This should be a large incision, allowing of easy access 
to the perforation. 

Operative Procedure. The perforation having been located 
usually with the greatest ease, the first thing in order is to close 
it. This statement may seem unnecessary but I have seen a lot 
of time wasted in sponging out the abdomen and puttering around 
while the hole is still discharging gastro-intestinal contents. Some 
operators report difficulty in closing these perforations; but so far 
I have been able always to close them securely, usually with mat- 
tress sutures or purse-string sutures of catgut. I occasionally feel 
more secure by fixing the sutured surface with some structure such 
as omentum or gall-bladder. 

While these procedures have been under way, the assistant 
should have evacuated the abdomen of the extravasated contents. 
My own feeling is that with rare exceptions, and perhaps only in 
the later cases, is a drain necessary or even useful. 

Cultures. A culture should always be taken and it will be sur- 
prising how often an extensive and muddy looking exudate will 
fail to show a growth. 

Dr. E. G. Alexander, of Philadelphia, tells me that he has never 
obtained a growth within the first eighteen hours. 

Closure of Wound. Closure of the wound should be done with 
much care and accuracy as these wounds do not heal very well 
and show a tendency to break open. 

After-care. 1 think it extremely important to feed the patient 
at an early date and push nourishment rather more freely than 
is the custom. 
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Gastroenterostomy. In 1916* I gave in detail my reasons for 
not advising the performance of gastroenterostomy as a routine 
measure. I have had no reason to change my views and the 
results of the cases here reported, both immediate and remote, 
justify the belief. Of the 4 gastroenterostomies performed in this 
series a satisfactory suture was not or could not be made in three 
of them. 

Briefly stated my arguments against routine gastroenter- 
ostomy are: 

1. It prolongs and complicates what is usually a simple, quick 
and safe operation. 

2. It is only very rarely needed as a technical adjuvant to correct 
or forestall a stenosis. 

3. Few patients have any further trouble with their stomachs 
after recovery from acute perforation. Moreover, a gastroenter- 
ostomy is not a cure all or sure preventative for ulcers, acute or 
chronic. 

4, Gastroenterostomy is an operation which has a certain pro- 
portion of recognized drawbacks and dangers. 

5. What seems to me the most serious objection is the authority 
and teaching of particularly successful operators in influencing the 
unskilled or inexperienced surgeon to do more than he should 
normally try to accomplish. 

End-results. At time of discharge all patients were free of 
symptoms with the exception of 2 cases that had a little distress 
after eating; but three months later were entirely well. All patients 
were reéxamined or reports obtained at variable periods and always 
three months after operation.* So far the results have been as 
follows: 

Entirely free from symptoms, excellent result 


Recurrence of symptoms 
No data 


Reoperation. We were obliged to reoperate in 16 per cent of 
our patients. The details are given as they present much of 
interest. 


1. Case 215651. Patient well for eight months. Symptoms then 
returned. Lost twenty pounds. At operation (two years after 
first operation), tight constriction of the pylorus found. Moderate 
amount of thickening on each side but no definite induration or 
ulcer. Posterior gastroenterostomy. Four months later in excel- 
lent health. Gained twenty-three pounds. 

3 Loc. cit. 

* Our thanks are due to Dr. Arthur L. Holland, Associate Physician of the New 
York Hospital for his energy and devotion in investigating the condition of our 
patients showing poor end-results, particularly by making very accurate fluoroscopic 
examinations and for his wise counsel in directing the most important after-treatment 
in all cases. 
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2. Case 216941. Patient free from symptoms for two years. 
At operation (two years and one month after first operation) 
marked duodenal ulcer on superior-posterior surface of duodenum, 
size of thumb. Pylorus moderately stenosed. Duodenum dilated. 
Cause adherent gall-bladder. Polya-Mayo resection of pylorus. 
One year later in excellent health and gained a great deal of 
weight. 

3. Case 202624. Patient perfectly well for five and a half years. 
Came in for operation three weeks after onset of symptoms. At 
operation ulcer of duodenum well away from the pylorus, size 
second phalanx of thumb, very hard and irregular. Wound broke 
open on second postoperative day. Resutured, but on the twelfth 
postoperative day again broke open. Did not do well at any 
time. Vomited and ran constant temperature. Looked the 
picture of acidosis although urine was negative. Death resulted 
on tweity-seventh postoperative day. 

4. Case 221456. Patient not well since discharge from hospital. 
Complaints, epigastric pain, loss of appetite, constipation. At 
operation four months later diffuse adhesions to omentum. Tight 
stenosis of pylorus due to cicatrization of old ulcer. Posterior no 
loop gastroenterostomy. Five months later much improved. 

5. Case 215114. Return of symptoms one year after operation. 
Patient came in for operation three months after onset of symptoms. 
At operation diffuse adhesions, particularly of gall-bladder to 
duodenum, and of distal section of stomach to abdominal wall. 
All these were separated. First part of duodenum seat of hard 
vallous ulcer, causing marked stenosis. Posterior no loop gastro- 
enterostomy. Roentgen-ray diagnosis of pulmonary tuberculosis. 
Never proven from sputum. Died a year after discharge, appar- 
ently from pulmonary tuberculosis. 

6. Case 229779. Patient readmitted eleven months after first 
operation. Duodenum is the site of an apparently healed per- 
foration imbedded in solid mass of scar tissue and producing con- 
siderable stenosis. On account of technical difficulties thought 
wisest to do only a gastroenterostomy. Five months after discharge 
patient in good health and gained weight. 

7. Case 232506. Patient readmitted six months after first 
operation. Numerous adhesions, particularly of gall-bladder to 
stomach. Stomach is folded over on itself by large adhesion. 
Ulcer } x 3 inch situated on posterior-superior wall. Pylorus turned 
away from duodenum. In view of mildness of symptoms referable 
to ulcer decided to do a gastroenterostomy. Five months later 
condition somewhat improved although still has pain and has been 
told he has another ulcer. Has been living on a very limited diet. 
Gained a little weight. 

8. Case 207098. Gastric history of long standing. Perforation 
four and a half years ago—suture. Patient free from symptoms 
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until six weeks prior to present admission. Then had attack of 
epigastric pain. Suturing of perforation, two hours old. Per- 
foration occurred in exactly same location as former one, to the 
duodenal side of the pyloric vein on the anterior aspect. Two 
years later in excellent health. 

Two facts may be noted; that we have a large proportion of 
saved cases as possible candidates for trouble and if we had per- 
formed an “optional’ gastroenterostomy on all our patients it 
is quite probable that 16 per cent or more would have reported 
more or less serious gastric disturbances. 

Two of these cases requiring operation were originally long 
delayed cases and might have succumbed to a prolonged operation 
if a gastroenterostomy had been performed. 

The conditions found in the 8 reoperated patients were: 

5—Stenosis of pylorus. 
1—Stenosis of duodenum by cholecystitis. 
Adhesions. 

Reperforation. 

This gives a 10 per cent sequence of stenosis of pylorus. 

Of the cases requiring reoperation the ulcers, with one exception, 
were situated in the duodenum. Of the results after operation 
5 are good, | patient is having mild but rather persistent symptoms, 
1 patient died and 1 patient died a year later of pulmonary tuber- 
culosis. 

The operations performed were gastroenterostomy (5); Polya- 
Mayo resection (2); suture of acute perforation (1). 

We have operated on every patient in whom a possible diagnosis 
of acute perforation could be entertained. We had 1 case of 
perforated gastric ulcer revealed at autopsy. The patient was 
brought in in moribund condition, unconscious, without any 
history and died one and a half hours after admission. 

Additional Data. 1. Location of ulcer. 

Gastric, 28; deaths, 6 (1 ten hours; 5 over eighteen hours) 21 
per cent. 

Duodenal, 32; deaths, 4 (2 ten hours; 2 forty-eight hours) 12 
per cent. 

2. Sex: 

Male, 56. 
Female, 4 (3 gastric). 
Age: 
No patient under twenty. 
Greatest number between thirty and forty. 
4, Operation: 
Suture of perforation, 56 cases, 9 deaths. 
Suture of perforation and gastroenterostomy, 2 cases, no deaths. 
Two gastroenterostomies, 1 without suture, 1 by plugging hole 
with omentum. Case without suture died. 
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5. Drainage: 

Cholecystectomy cases, 3. 
Gastroenterostomy, 3. 

Perforation twenty-four hours or over, 6. 
Perforation under twelve hours, 4. 

Summary. [or the sake of simplicity and because practically all 
of these ulcers were juxta pyloric, we have considered them as a 
single entity. A few facts may be emphasized: 

1. That the duodenal ulcers, contrary to probability, give severer 
symptoms and a longer history. Of the patients giving a history 
of long standing gastric disturbance 30 per cent were gastric, 70 
per cent duodenal. Of the patients giving a history of no previous 
trouble 65 per cent were gastric, 35 per cent duodenal. 

2. The mortality from acute gastric perforation is almost double 
that of duodenal, namely 21 per cent to 12 per cent. 

3. Duodenal ulcers give a maximum of conditions requiring 
further operation, 7 out of the 8 reoperated cases being duodenal. 
Of the 5 cases of pyloric stenosis found at reoperation, 4 were 
duodenal. * 


TREATMENT OF SPASTIC CONSTIPATION. +} 


By Cuartes D. Aaron, Sc.D., M.D., 


PROFESSOR OF GASTRO-ENTEROLOGY AND DIETETICS IN THE DETROIT COLLEGE OF 
MEDICINE AND SURGERY, DETROIT, MICH. 


Ir was Fleiner who first concentrated professional attention upon 
the distinction between atcnic and spastic constipation. But while 
many authorities accept tis division of chronic constipation into 
the two groups specified, others strongly dissent from this view on 
the ground that all the supposedly characteristic signs of spastic 
constipation are also occasionally observed in the atonic form. It 
is true that atonic constipation is by far the more common form, 
and in a considerable number of cases the two forms are associated ; 
nevertheless the existence of a purely spastic type cannot be suc- 
cessfully disputed. 

I shall confine this paper to a consideration of cases attributable 
to functional neurotic causes and the abuse of strong purgatives, 
disregarding for the present all the other causes of spasms of the 
colon, such as local inflammatory changes of the intestinal wall, 
adhesions, and pathological affections of remote organs. 

* October 15, 1922; 4 more cases of acute perforations have been successfully 
operated, 2 duodenal, 2 gastric, all within the twelve-hour period. 


+ Read before the Annual Meeting of the American Gastro-Enterological Associa- 
tion at Washington, D. C., May 1 and 2, 1922. 
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In spastic constipation the retardation in the evacuation of the 
bowel is induced by a spasm (enterospasm) of a few isolated loops 
of the intestine. This spasm is brought about by an increased 
irritability of the vegetative nervous system, which may in turn be 
due to neuropathic conditions associated with diseases of the abdom- 
inal viscera or pelvic organs, or to either vagotonia or sympathico- 
tonia from disturbance of the internal secretions. 

The normal function of the intestine depends upon the innerva- 
tion supplied by the two opposing systems of nerves, the vagus 
acting as the accelerator, while the splanchnics are inhibitory. Ina 
general way we call the two systems, which are so wonderfully well 
balanced, the vegetative nervous system. Aside from individual 
variations, which may take place under normal conditions, the 
several organic functions may undergo far-reaching changes through 
excess of tonus on the part of one or the other of these sets of nerves. 
Every increased stimulation of the vagus results in increased activity 
of the muscles of the intestinal canal. Excessive stimulation, or 
vagotonia, induces spasm of the circular muscles of the intestine, 
contraction of the colon, and other phenomena. 

Spasms of the colon are observed by means of palpation and 
roentgenographic examination. They occur most frequently at the 
transverse colon, hepatic and splenic flexures, sigmoid flexure, 
rectum, and anus. Spasm of the large intestine is important as the 
basis of spastic constipation, as distinguished from the atonic form. 
The characteristic symptoms of spastic constipation are delay in 
the fecal discharge, and an intestinal colic which usually precedes 
the defecation. In such cases there are various degrees of abdominal 
pain, with or without meteorism, which may affect the entire 
abdomen or only certain portions of the intestine. These pains are 
often continuous for hours, and finally terminate with the occur- 
rence of defecation, which is often quite voluminous. It is fre- 
quently possible to palpate as a thick rope the tender contracting 
intestinal loops, particularly those of the descending colon and the 
sigmoid flexure. There is frequent desire for stool, with incomplete 
evacuation. Spasm may be associated with atony of the distal 
segments of the colon, and hypermotility or normal tonus of the 
proximal segments. 

Spastic constipation is not to be understood as a mechanical 
obstruction to the passage of the feces through the intestinal canal; 
if it were so, hypertrophy and distention of the sections involved 
would result. High-grade spastic contraction is compatible with the 
forward movement of the intestinal contents, for it is not a per- 
manent tonic condition. Not infrequently spastic and atonic con- 
ditions of the colon alternate or even occur at the same time, as is 
evidenced by the fact that the retention of feces in the ascending 
colon is accompanied by excessive tonus of other sections, such as 
spasms at the beginning of the transverse colon. When functional 
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constipation varies, passing from one form into another, the move- 
ments of the colon presenting different conditions at different times, 
we group these several manifestations together as spastic constipa- 
tion. 

Spastic phenomena of the colon, with or without constipation, 
occur more frequently in women than in men, probably because of 
social conditions, the nervous status in the better situated classes, 
and the causal relation between intestinal function and diseases of 
the female genital organs. This is the case especially in pronounced 
neuropathic individuals who are subject to organic disturbances 
of. the gastro-intestinal tract. In the neurasthenic, functional] dis- 
turbances, among them constipation, usually arise without spastic 
change of the intestine. 

The most varied conditions of the stool coexist with spasms of the 
colon and of the rectum, as to form, consistency, and frequency. In 
spasms of the colon with prolonged haustral segmentation, the 
fecal matter is in the shape of irregular balls, while in proctospasm 
it is cylindrical or ribbon-like. 

By regularly palpating the abdomen and by roentgenologic 
observation, strongly contracted sections of the colon may be 
located, especially of the sigmoid flexure and the descending colon. 
It is easy to distinguish between contracted and filled coils of the 
intestine by examining the patient repeatedly and at various times 
of the day. The tonus of the anal sphincter shows the presence of 
proctospasm, a condition which accompanies spastic contractions 
of the colon. The characteristic physical sign of this disease is 
found upon exploration of the rectum, which, instead of being filled 
with feces, as is common in atonic constipation, fits closely around 
the examining finger (proctospasm), almost like the finger of a 
glove. The deciding factor in the diagnosis is the roentgen-ray 
examination. 

In the treatment of spastic constipation, the first care is to pro- 
vide physical and mental relaxation for these patients, who are 
usually in an overstrung nervous condition. We recognize that a 
hypertonic state of the musculature of the ‘stomach and intestine 
is a constant result in vagotonia. The intestinal canal is unduly 
constricted. Complete rest in bed or a fresh-air treatment is often 
sufficient to induce normal defecation. The principal point, how- 
ever, is the prescription of a suitable diet. I recall the case of a well- 
known automobile manufacturer who had maltreated his intestine 
for years with coarse articles of diet and large doses of a variety of 
purgatives, with the result that he required large doses of cathartics 
every night. In spite of his objection and to his great astonishment, 
I immediately stopped all the laxatives, prescribing as a first measure 
a mild diet, as will be detailed later on. In the morning of the second 
day there was a spontaneous normal defecation, an event which had 
not happened in several years. 


AARON: TREATMENT OF SPASTIC CONSTIPATION 819 


The diet in the different varieties of constipation is, on general 
principles, to be formulated in such a manner that a mechanical 
and chemical stimulation will be produced. 

An active diet rich in insoluble residue is particularly indicated in 
chronic atonic constipation. In such cases there need be no mis- 
givings in advising large quantities of coarse food, so long as the 
stomach is in normal condition. In spastic constipation the indi- 
cations point to a chemically acting dietetic regimen exclusively; 
all kinds of mechanically irritating foods are to be absolutely for- 
bidden. In many cases it may be necessary to occasionally admin- 
ister vegetables and boiled fruit in purée form, so that our only 
dependence will be on the mildly laxative chemical effects of appro- 
priate foods. 

In chronic atonic constipation a coarse diet, rich in residue, to 
render the feces more voluminous, is prescribed to incite peristalsis. 
By this large and bulky diet a mechanical effect is obtained which 
increases the tonus of the relaxed intestinal musculature. In spastic 
constipation, however, the treatment is directly opposite. A diet 
should be selected that will make but slight demands upon the 
intestine. Soothing, antispasmodic foods should be administered, 
while the use of water and foods acting mechanically to increase 
intestinal motility should be excluded. No laxative should be given 
in the treatment of spastic constipation. Glycerin enemata and 
glycerin suppositories are to be strictly prohibited. 

In spastic constipation raw vegetables and raw fruits containing 
coarse cellulose, cabbage of all kinds, mushrooms, coarse bread, 
Graham bread, fruit with small sharp kernels, such as gooseberries, 
currants and strawberries, should be avoided, as they are unques- 
tionably likely to maintain or even increase the irritable condition 
of the intestinal mucosa, both mechanically and chemically. Strong 
spices, strong black coffee, alcohol, or carbonated cold beverages 
are not allowable. All beverages should be avoided which are known 
to have a constipating effect, such as strong tea, cocoa, claret, 
blackberry wine, etc. We must prescribe a soothing diet, endeavor- 
ing to render the feces pasty and soft and the intestinal mucous 
membrane pliant and slippery. Young vegetables, the cellulose of 
which is comparatively soft and tender, may be allowed, at first in 
the form of the finest purée and prepared with the yolk of an egg 
or butter. Fruit should always be stewed. Many dishes are easily 
made with soluble and easily digestible fats, such as cream, olive oil, 
almond milk, and butter. Soft fat cheese, cream cheese, and curds 
mixed with cream are best. Eggs are to be served soft-boiled or 
raw. 

I prescribe a diet as follows: 

Breakfast. Orange or grape fruit; porridge boiled in milk and 
strained, with sugar and plenty of cream and butter; weak or 
vaffein-free coffee, or buttermilk; two ounces of cream; toast, 
butter, honey, jam, or fruit sauce. 
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Luncheon. A cup of mucoid soup; sardines in oil; tender vege- 
tables with cream sauce; light egg dishes with vegetable purée and 
mashed potatoes; jam, stewed fruit (strained), or honey; cream 
cheese; caffein-free coffee with cream; toast and butter; lemonade 
sweetened with two tablespoonfuls of levulose. 

Dinner. A dish of mucoid soup prepared with butter; three 
ounces of fowl, veal, pigeon, sweetbread, brain, tongue, tender fillet 
of pork or tender roast beef, or fish boiled with a free amount. of 
butter sauce; potato purée boiled in milk and mixed with butter; 
macaroni prepared in butter; plenty of purée of spinach, yellow 
turnips, young green peas, cauliflower, or artichokes, with butter, 
cream or the yolk of an egg; purée of stewed fruit, cream candies, 
or light farinaceous dishes with fruit or cream sauce. 

Mucoid soups are made from oatmeal, rice, wheat starch, potato 
starch, and corn starch. The grains are boiled four to six hours with 
water, passed through a fine sieve and again brought to the boiling 
point, butter or cream added, and suitably seasoned ready for use. 

An immense variety of fruits must be classed among the laxatives, 
because of their chemical constitution. These are of particular 
value in cases of spastic constipation. They stimulate peristalsis 
partly because of their fruit acids and partly because they contain 
sugar, which is likely to increase the fermentative processes in the 
intestine. Oranges, baked apples, grapes and watermelon are 
valuable. Fruit and its active ingredients may be freely used as 
jams, jellies, fruit juices, grape juice, cider, etc. Other acids and 
acid foods are recommended, as citric acid, lactic acid, buttermilk, 
sour milk, whey, kefir (two days old), sour cream, yoghurt, vinegar, 
and kraut. The cases of chronic constipation reported cured by the 
administration of the bulgarian or acidophilus bacillus will on in- 
vestigation prove to be cases of spastic constipation. 

The most useful kinds of the various sugars are the easily broken- 
up milk-sugar and levulose. Honey induces fermentation and acts 
well. Easily melted fats, as butter, oil, and cream, not only have a 
mechanical effect, as has been mentioned, but also act chemically, 
stimulating peristalsis by means of the great amount of fatty acids 
they develop. Pure white bread is not irritating and is best. No 
specific directions, as a rule, need be given concerning the consump- 
tion of meat in cases of spastic constipation. Meat may be taken 
freely, though some authors recommend a restriction or even a pro- 
hibition of it on the ground that it induces nervous irritability. 

The dietetic therapy may often be advantageously combined with 
certain medicaments. Large amounts of fat are capable of acting 
in a beneficial manner, rendering the feces soft and smooth. A. L. 
Benedict was the first to draw our attention to a similar effect from 
liquid petrolatum taken internally. These substances may therefore 
be employed advantageously to increase the effect of the diet. 
Liquid petrolatum is indicated when we desire to lubricate the 
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entire intestinal tract and facilitate the passage of its contents. The 
feces are softened and under the microscope are found to contain 
minute globules of the oil. Too heavy an oil should not be used, 
for this fails to permeate the fecal material, a desideratum as impor- 
tant as lubrication of the intestinal wall. The oil is not absorbed 
from the alimentary tract, and even in large doses has no poisonous 
effect. It is useful not only as a lubricant but also for healing 
superficial lesions of the intestinal mucous membrane. It may be 
given in tablespoonful doses three or more times daily. 

In spastic constipation atropin or belladonna is our sovereign 
medicinal remedy. Atropin paralyzes the peripheral ends of the 
autonomic nerves and relaxes the spastic intestine. The extract 
of belladonna can be given three times daily in 0.008 gm. (} grain) 
doses. In some cases atropin must be given in full doses. It may 
also be administered in the form of the less poisonous preparation 
eumydrin, the methylnitrate of atropin, in 0.001 gm. (;/y grain) 
doses two or three times daily. 

More recently papaverin, which is an opium alkaloid of the iso- 
chinolin group, has been recommended. According to Pal’s investi- 
gations it is said to have an elective paralyzing effect upon the 
smooth intestinal musculature and therefore has therapeutically 
valuable antispasmodic properties. This preparation has been 
superseded by benzyl benzoate. My own experience with benzyl 
benzoate in doses of 1 to 2 ce (15 to 30 minims) three or more times 
daily justifies its use. 

If the therapeutic treatment, as outlined above, should not have 
quite the desired effect, recourse may be had to oil enemata, as intro- 
duced by Kussmaul and Fleiner. Fleiner’s oil enemata are exten- 
sively used in the treatment of chronic spastic constipation. Fleiner 
recommends for this class of cases one injection daily of 250 to 500 ce 

} to 1 pint) of the purest olive oil. The oil is to be retained in the 
bowel for a considerable time; it is best to retain it over night if 
possible. Should discomfort during the night (meteorism, pressure) 
result, as may occasionally happen, the time of administration 
should be changed, the enema being given at six or seven o'clock 
in the morning while the patient is in bed; the oil is then to be 
retained for three or four hours, thus producing the same laxative 
effect as if it had been administered at night. 

These injections should be continued for several months, at first 
daily, later every other day, and subsequently twice a week. The 
results are so good that in many cases of spastic constipation actual 
recovery is brought about without any other treatment. The oil, 
by partially breaking up into fatty acids, stimulates peristalsis; 
and it has a soothing effect on the tense muscular tissue. Besides it 
lubricates the gut, softens the fecal agglomerations, and forms a 
protective layer upon any inflamed portion ot the mucous membrane. 

As a rule no discomfort is caused by the “oil cure,” and the 
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patients are at the time hardly aware of the fact that the oil is being 
introduced. It has not been ascertained definitely whether the oil 
passes beyond the ileocecal valve in all cases, but some patients 
experience the taste of oil after receiving a number of enemata. 
The only inconvenience caused by the oil enemata is the impossi- 
bility of avoiding the soiling of the bed and the bedclothes. The 
patient must remain in bed for at least an hour after the injection, 
without indulging in much conversation, coughing, or laughter. 
Should there be no spontaneous action of the bowels in the morning, 
a small lukewarm sodium-chloride water enema should be given. 

Massage is contraindicated in spastic constipation, and all ener- 
getic manipulation aggravates the condition. Nor is the use of 
mechanical vibratory massage of any value in this form of constipa- 
tion. All abrupt changes of temperature and all forms of mechan- 
ical irritation are to be guarded against. Warm applications made 
to the abdomen frequently overcome the spasms. A Priessnitz 
abdominal bandage may be applied over night, and a hot water 
bottle or electric pad placed upon the abdomen several times during 
the day. 


THE DIAGNOSIS AND TREATMENT OF INTESTINAL 
OBSTRUCTION. ! 


By ALtextus McGiannan, M.D., 


BALTIMORE, MD. 


UNTIL an antidote is discovered for the toxemia of acute intestinal 
obstruction, this lesion will remain the most fatal of all acute 
abdominal crises. The mortality has not been greatly diminished 
by aseptic surgery and whatever improvement may be noticed in 
the later statistics can be credited to the performance of an oper- 
ation in an earlier stage of the condition, rather than to improve- 
ment in technical procedure. Recognition of the condition in 
this earlier stage therefore, becomes the most important factor 
today in the cure of the patients by prompt operation. 

Acute intestinal obstruction is the sudden arrest of the passage 
of the contents down the intestinal canal. Any one of many 
causes may be responsible for its development. The position 
and character of the obstructing force are important factors in 
determining the severity of the symptoms and the time of the 
fatal result. It is generally agreed that the higher the obstruction, 
the more severe the symptoms and the more rapidly fatal the 
disease. Strangulation, or other interference with the circulation 


1 Read at the meeting of the American Gastro-Enterological Association in 
Washington, May 2, 1922. 
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increases the severity of the condition, at the same time adding 
to the probability of the fatal result. The more serious symptoms 
appear to be the result of the absorption of toxins from the obstructed 
bowel. The toxemia and the efforts of the gastro-intestinal organs 
to overcome the obstruction produce a series of symptoms which 
are grouped together under the term ileus. 

Ileus, therefore, may be the result of many conditions all of 
which obstruct the flow of the intestinal contents. Reflex and 
toxic paralyses, spastic contracture, as well as mechanical obstruc- 
tions, either from within or without the bowel, may be the under- 
lying cause. The mechanical form always requires operation, 
the paralytic rarely; and the spastic type, while occasionally 
operated on, probably represents those cases in which spontaneous 
relief occurs. 

The greater intensity of the toxemia in the presence of vascu- 
lar disturbance is in part due to the resultant change in the intes- 
tinal wall. The peculiarities of the mesenteric circulation, espe- 
cially the results of occlusion or patency of the parallel artery of 
the small intestine, play a large part in determining the effect of 
the obstruction.? 

It is difficult to imagine an obstruction of long duration from 
any cause in which the intrinsic blood supply has not been affected 
by the distension and distortion of the bowel wall. Such circula- 
tory change may account for the sudden onset of acute symptoms 
in cases of long-standing partial obstruction. 

Whenever the underlying cause of an obstruction is of such a 
character that it can be recognized and removed early in the dis- 
ease, the severity of the toxic symptoms is diminished, or their 
development is prevented. In strangulated hernia, where a 
painful external swelling calls direct attention to the obstruction, 
operation is performed in most cases before toxemia develops. 
The _ irreducible external swelling focusses attention on the 
obstruction and brings the patient to operation without delay. 
Although certain other conditions may be responsible for the pro- 
trusion, these are quickly excluded, or recognized as lesions which 
require operation for their cure. 

Similar reasoning should bring the internal obstructions to early 
operation. In spite of the fact that there are no signs so distinct 
as the external hernial swelling, the symptoms of intestinal obstruc- 
tion are well defined and with proper interpretation it is often 
possible to make a diagnosis before the onset of grave toxemia. 

Symptoms. It is convenient to divide the symptomatology and 
course of acute intestinal obstruction into three stages:* 

(1) The stage of onset, when the symptoms are due to the arrest 


2 Murphy, J. B.: Jour. Am. Med. Assn., 1896, 26, 15. 
3 These stages do not represent any definite period of time. In twenty-four 
hours a patient may pass through all three and die of toxemia. 
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of the intestinal current; (2) the stage of compensation, when the 
gastro-intestinal organs attempt to overcome the obstruction or 
its results; (3) the stage of sequele or complications, when the 
obstruction has caused secondary destructive changes in the bowel, 
or in the body as an entirety. The higher and more complete 
the obstruction the less clearly defined will be the symptoms of 
the various stages. Vascular injury always intensifies the course 
of the disease. Gangrene of the bowel may either complicate 
the compensatory effort, or be present with the toxemia. 

The characteristic symptoms of onset are pain, constipation or 
diarrhea, and vomiting. The pain is paroxysmal, with free inter- 
vals, or it may be continuous between the exacerbations. This 
paroxysmal pain, usually described as cramps, is the most con- 
stant initial symptom and becomes increasingly severe during the 
first hour. The pain of obstruction is not relieved by defecation 
or by vomiting. Opium brings only temporary ease. Constipation 
may be absolute, or there may be an initial bowel movement pre- 
ceding the onset of pain. The constipation resists well given 
enemas, or an effectual enema does not give relief from the pain. 
Tenesmus, or diarrhea and pain with blood and mucus in the stools 
occurs in certain cases of strangulation, with intussusception, and 
with intestinal tumors. 

Vomiting may be the initial symptom, followed by pain and 
constipation, but the usual sequence is pain, vomiting and con- 
stipation. The vomited material may be gastric or duodenal 
contents. As a rule, however, the material is first gastric, then 
bilious, and finally intestinal. At the onset it is gastric occurring 
without regard to the ingestion of food. Lavage does not relieve 
the symptoms. ‘The initial vomiting is reflex, and may be replaced 
by hiccough. 

The blood-pressure practically always falls as the symptoms 
develop; occasionally there is a rise in the pressure during this 
initial stage. A falling pressure indicates the onset of intoxication. 

The symptoms of the second stage are local and general. The 
pain becomes more intense, unless gangrene develops, in which 
event it may be diminished. The vomitus of the second stage 
consists of material flowing back into the stomach from the 
obstructed intestine. The quantity vomited may be extremely 
large. ‘There is a great increase in the amount of fluid secreted 
by the obstructed intestine. The fluid is thin, acrid, disagreeable 
in taste and odor, and is irritating to the mouth, lips and chin. 
The color seems to darken with the duration of the obstruction, 
passing from yellow through green to dark brown. 

‘Visible peristalsis or visible and palpable, stiffened intestinal 
coils are the most characteristic symptoms of the second stage, 
The stiffened coil is a distended area in which the contractions 
have reached the tetanic stage, and in which there has occurred 
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an infiltration of the wall with an accumulation of fluid and gases 
in the interior of the bowel. Visible peristalsis is due to an extra- 
ordinary activity of the bowel produced at this time. The move- 
ments are vigorous and associated with the presence of the visible 
stiffened coil. When much small intestine is involved in the pro- 
cess, the spastic distended coils may show as a series of parallel 
ridges, the ladder pattern. The contractures are accompanied by 
pain unless the toxemia has become grave. 

The early distention is regional and usually asymmetric. Later 
there will be general distention. Tympanites accompanies dis- 
tention. ‘The lower the obstruction the greater the distention and 
tympanites. Local tenderness may indicate the soreness of spastic 
muscle, or may be from a local peritonitis at the point of obstruction. 
The blood-pressure falls during the second stage. 

In the third stage the symptoms are those of toxemia, gangrene, 
peritonitis and alteration of the function of the liver and kidneys. 

The toxin of intestinal obstruction is a virulent poison, although 
there appear to be individual variations in resistance to it. 

The rate of the pulse and respiration is increased, the blood- 
pressure falls; there is great prostration and cyanosis with or with- 
out clammy skin. The mental condition varies from noisy delirium 
to unconsciousness. Often there is a subjective sense of well 
being, contrasting greatly with such objective signs as regurgitation 
of stercoraceous material, and distended abdomen in which violent 
peristaltic action is visible. 

The development of gangrene is accompanied by collapse, and 
often sudden and severe increase of pain, although later the pain 
is diminished. As a result of leakage, peritonitis ensues and with 
its spread comes movable dulness in the flanks and obliteration 
of liver dulness. 

Peritonitis is the result of invasion by the intestinal bacteria 
either through gross rupture of gangrenous bowel, or by pene- 
tration of the bacteria through an area of intestine whose wall has 
been altered by distention or constriction. The absorbed toxin 
probably reaches the circulation through the lymphatics. The 
liver seems to be involved in the defense of the body, but the changes 
produced in this way are not yet explained. The kidneys prob- 
ably make an attempt to excrete the toxin from the blood, and in 
this way certain changes in their function are brought about. The 
intestine itself is involved in this process of excretion, which there- 
fore brings about a vicious circle. 

LABORATORY StupiEes. Laboratory examinations are not of great 
value in diagnosis, although the following estimations may prove 
helpful: 

The Blood Count. Usually there is a marked Jeukocytosis. In 
a series of 62 cases the average was 16,000; in but 2 was it below 
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5000, and in 7 others below 10,000. The highest was 46,000 in a 
case of volvulus of the sigmoid.‘ 

The Non-protein Nitrogen in the Blood. In obstruction the 
quantity of this nitrogen in the blood is increased. Certain varia- 
tions have been noted by experimenters which indicate that a 
series of observations made every four or six hours will give better 
information than a single estimation. If the successive examin- 
ations show an increase operation is indicated, while in the presence 
of a falling or stationary quantity delay seems justifiable.® 

Unfortunately many of the lesions in which a differentiation 
from obstruction is difficult give similar changes in the blood 
nitrogen, or make a diagnosis so urgently necessary that delay for 
repeated examinations cannot be afforded.® 

The Urine. Albumin and casts are frequently present from the 
onset of symptoms and are found in all cases of severe toxemia. 
The casts disappear from the urine after the obstruction has been 
relieved.?. Indol and skatol derivatives are present in the urine 
in obstruction, but they are also present in so many other con- 
ditions that their estimation is of no value in diagnosis. 

The foregoing are the general symptoms of intestinal obstruction. 
No attempt has been made to give signs which will separate the 
variations in the condition which depend on differences in etio- 
logical factors. Such signs exist and usually may be interpreted 
with ease, but no time should be lost in searching for such dif- 
ferential points. The diagnosis of acute intestinal obstruction 
as an entity is sufficient indication for operation. 

DIFFERENTIAL DraGNosis. The differential diagnosis between 
intestinal obstruction and other lesions having similar symptoms 
becomes most important when we are called on to separate the 
conditions which require operation for their cure from those in 
which operation is not necessary, or in which it may be even harm- 
ful. In the former group of cases it may be impossible to make 
an accurate diagnosis beyond the recognition of the crisis, which 
demands immediate intervention. The exact nature of the trouble 
in such cases must be decided upon after the abdomen is open. 
l’elay for academic accuracy of diagnosis wastes the opportunity 
for curing the patient before the development of complications 
which make the use of disagreeable expedients necessary. 

Abdominal Symptoms of Thoracic Disease. The onset of pneu- 
monia, of diaphragmatic pleurisy, of pulmonary infarction, of 
pericarditis, as well as the acute exacerbations of cardiovascular 
disease may be ushered in by marked abdominal symptoms, which 


4 McGlannan, A.: Jour. Am. Med. Assn., 1913, 60, 733. 

5 Vaughan, J. W., and Morse, P. F.: Arch. Surg., 1921, 3, 403. Stone, H. B.: 
Surg., Gynec. and Obst., 1921, 32, 415. 

® Bacon, D. K., Anslow, R. E., and Eppler, H. H.: Arch. Surg., 1921, 3, 641. 
Louria, H. W.: Arch. Int. Med., 1921, 27, 620. 

7 McGlannan, A.: Loc. cit. 
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may closely simulate those of the first stage of intestinal obstruction, 
or be accompanied by distention and other signs of the toxic stage.* 
Throat infections in children may simulate abdominal disease.® 

Rontgen-ray examination of the chest will often show the lung 
lesion and will aid in recognizing the cardiovascular ones when 
physical signs are indistinct. Levine!® notes in the confusing cardiac 
lesions a small thready pulse with slight increase in rate and a 
regular rhythm, but quite distant heart sounds. The develop- 
ment of a slow pulse and fainting attacks points directly to a 
cardiac condition. If the patient is over forty with a history of 
dyspnea and there are any physical signs of cardiac enlargement, 
the probability of a thoracic rather than an abdominal cause for 
the symptoms becomes greater. When the apparatus is avail- 
able, the electrocardiogram may add to the certainty of the heart 
lesion. 

If the area of pain and tenderness be carefully mapped out, and 
the patient then be directed to hold his breath, the pain and tender- 
ness will be absent as long as the diaphragm remains quiet." In 
the absence of other signs of thoracic disease, abdominal pain 
associated with movements of the ale nasi during respiration 
indicates a thoracic and not an abdominal lesion. The anxiety in 
the case of the thoracic lesion is lethargic and resigned, not terror 
stricken and active as in the abdominal conditions." If the possi- 
bility of thoracic disease as the cause of the symptoms is kept in 
mind, a mistake in their interpretation is unusual. During an epi- 
demic such mistakes are rare.” 

The crises of tabes are often associated with distention of the 
abdomen. The characteristic changes in the pupil and in the other 
reflexes make the recognition of the tabes definite. 

The wisceral crises of angioneurotic edema may simulate an 
acute obstruction. The presence of blood in the stools may lead 
to the suspicion of intussusception or tumor., The history of 
previous attacks, or the association with symptoms of hives, of 
purpura, or other superficial manifestations of the condition will 
make the diagnosis." Blood in the urine is suggestive of the 
angioneurotic lesion rather than obstruction. The non-protein 
nitrogen of the blood is not increased in tabes or in angioneurotic 
edema. 

Acute Dilatation of the Stomach. In this condition the pain 
is continuous and referred to the chest wall. The distention is 
epigastric. There is no vomiting, but rather a regurgitation of 
discolored fluid. Lavage gives immediate relief from the symptoms. 

8’ Brooks, Harlow: Med. Record, 1921, 100, 1103. 

® Brenneman, J.: Surg., Gynec. and Obst., 1922, 34, 344. 
New York State Jour. Med., 1921, 21, 382. 
Asserson and Rathbun: U.S. N. N. Med. Bull., No. 1, p. 29. 
Smith, R. E.: Lancet, 1919, 1, 421. 


3 McGlannan, A.: Surg., Gynec. and Obst., 1920, 30, 462. 
Dwyer, H. L.: Jour. Am. Med. Assn., 1922, 78, 1187. 
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Adrenal Disease. Destruction of the adrenals by disease and 
experimental removal of these bodies both give rise to certain 
symptoms resembling those of the toxic stage of obstruction. 
The action of the toxin of obstruction is almost identical with that 
of acetylcholin, which substance acts as a physiological antagonist 
to the suprarenal secretion. The development of analogous toxic 
symptoms after the destruction of the adrenal bodies points to 
some antagonism between the substances and indicates the value 
of epinephrin in the treatment of patients suffering from obstruction 
with toxemia. The diagnosis between the conditions can only 
be made by identifying the preéxisting adrenal disease. 

Spastic Ileus. Spasmodic contracture of a segment of the 
bowel occurs in lead poisoning, in certain tabetic crises and as the 
result of a number of reflex irritations. The obstruction may 
become so complete as to lead to toxemia and death. As a rule 
the symptoms are intermittent, but they may be continuous and 
rapidly progressive. The condition is often observed after oper- 
ations in or near the peritoneal cavity, for example, after lumbar 
nephrectomy. Apparently a spastic obstruction may be the 
beginning of an intussusception, the contracted segment being 
thrust into the lower loop." The differentiation between spasmodic 
and mechanical obstruction cannot be made from clinical investi- 
gations and therefore in all cases where the symptoms are urgent, 
operation should be performed and the diagnosis made after the 
abdomen has been opened. The spasm usually relaxes spontane- 
ously, or as the coils are handled. This fact may account for 
some of the cases diagnosed as obstruction in which laparotomy 
has failed to reveal any lesion. 

Mesenteric Vascular Occlusion. The occlusion may be arterial 
or venous, embolic or thrombotic. A combination of injury and 
infection is the usual cause. The symptoms are very like those 
of acute obstruction. At the onset the vascular lesion is usually 
associated with greater shock and there is apt to be a passage of 
a considerable quantity of blood and fecal material. The dis- 
tention is general and is seldom as great as in obstruction. Some 
cases diagnosed mesenteric thrombosis or embolism have recovered 
without operation, but as a rule it is better to open the abdomen 
and deal with the condition surgically. 

Acute Pancreatitis. The history of long standing gall-bladder 
disease in an obese individual, who has an acute abdominal crisis, 
especially if the attack is associated with cyanosis and great collapse, 
will lead to the suspicion of pancreatitis, but the diagnosis is never 
certain until the fat necrosis is found after the abdomen has been 
opened. Therefore no time should be lost in attempting a dis- 
tinction between this lesion and an acute obstruction. If, as 


1% Freeman, L.: Ann. Surg., 1918, 68, 196. 
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Ellis'* indicates there is a close relation between the toxin of acute 
obstruction and that of pancreatitis, the differentiation between 
the lesions approaches the impossible. 

Ruptured Abdominal Viscus. After the original collapse, the 
symptoms of ruptured viscus are those of spreading peritonitis 
rather than of obstruction. The continuous pain and the board- 
like rigidity of the abdomen are the best signs for differentiation. 
Similar symptoms are associated with rupture of an ectopic preg- 
nancy. In this lesion the menstrual history usually helps. The 
signs are more marked in the lower abdomen, and a pelvic examin- 
ation may make the diagnosis certain. Bluish discoloration of 
the umbilicus when present indicates ectopic pregnancy." 

Torsion of a pedicled tumor may give symptoms resembling 
those of obstruction. In the early stage the presence of the tumor 
will indicate the character of the lesion. In the late stage, a reflex 
paralytic ileus may complicate the picture. While this condition 
makes accurate diagnosis doubtful, it gives a clear indication for 
the necessary treatment, namely operation. 

The onset of appendicitis, of cholecystitis and certain types of 
kidney colic may give symptoms very like those of acute obstruction. 
With the inflammatory lesions there is usually fever, and there is 
less shock than in obstruction. The character of the pain is con- 
tinuous and there is local tenderness and much spasm from the 
onset of the attack. Appendicitis in older persons is apt to begin 
with obstructive symptoms." 

Kidney colic is associated with blood in the urine, either grossly 
or microscopically. There are usually other symptoms referred 
to the urinary tract, as for example, vesical tenesmus. 

Peritonitis. The differentiation between peritonitis and intestinal 
obstruction is usually difficult and often impossible. Laboratory 
examinations do not help and the clinical signs are likely to be 
confusing. A local peritonitis by infiltration of the bowel wall 
can set up an obstruction. The fulminating type of peritonitis 
causes a paralytic distention of the intestine with stoppage of its 
contents. A tightly strangulated bowel will allow the passage of 
infectious material through its damaged wall and thus set up a local 
peritonitis. 

At the onset the continuous pain of peritonitis contrasts with 
the paroxysms of obstruction. Muscle spasm and rigidity of the 
abdominal wall are prominent symptoms in peritonitis and are 
absent in obstruction. Fever is more likely to be present in peri- 
tonitis, and peristalsis is lessened. ‘The development of distention 
in a quiet abdomen indicates peritonitis, and makes a contrast to 


1 Ann. Surg., 1922, 75, 429. 

17 Cullen, T. S.: Contributions to Medical and Biological Research, dedicated 
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the noisy abdomen of obstruction with its visible peristalsis and 
palpable distended coils. The distinction between peritonitis 
and obstruction is most important in postoperative cases. Occasion- 
ally the nature of the primary operation gives a clue as to the more 
probable complication. It is possible that a rapidly increasing 
quantity of non-protein nitrogen in the blood may be characteristic 
of obstruction rather than of peritonitis. 

TREATMENT. With these facts in mind, therefore, how shall we 
proceed when called on to treat a patient who is suddenly seized 
with paroxysmal abdominal pain, nausea or vomiting, and dis- 
turbance of the bowel movements? 

The onset of an acute thoracic lesion, or one of the cardiac upsets 
should be considered and decided. Unless the lesion above the 
diaphragm is definitely recognized, the attention should be focussed 
on the abdomen. Lead colic, angioneurotic edema and tabes 
are recognized by their extra abdominal symptoms. 

The physical examination will determine the presence or absence 
of masses, tender points, local distention, etc. A ballooned rectum 
suggests a low obstruction. An empty rectum, or one contain- 
ing only a little feces, is found with obstruction of the small intestine. 
The presence of a large quantity of feces, especially if the material 
be hard, indicates a coprostasis rather than an obstruction. Severe 
symptoms however are rare in cases of fecal impaction. The 
obstructed loop may be felt through the rectum. 

An enema should be given by a competent person, and the 
stomach emptied by lavage. If an effectual enema does not bring 
relief from the pain, the suspicion of a mechanical obstruction 
becomes very strong. Similiarly gastric lavage which does not 
bring relief points to an obstruction. If the pain continues, both 
enema and lavage should be repeated after an hour. If the second 
enema is retained, or escapes unaltered and with slight force, the 
presence of an obstruction becomes certain. If the second lavage 
brings away duodenal contents, the diagnosis is made even more 
certain. Under such circumstances operation is the proper treat- 
ment. 

As a rule these tests are sufficient to lead to a diagnosis. In 
18 cases of postoperative intestinal obstruction an operation was 
performed after the diagnosis had been made on these symptoms. 
In every case a mechanical obstruction was found and relieved 
and all these patients recovered. 

Should the effect of the enema and lavage fail to be convincing, 
corroborative evidence of obstruction may be furnished by a rise 
in the quantity of the non-protein nitrogen in the blood. In the 
doubtful cases repeated blood studies at four-hour intervals are 
valuable. During this period of doubt the patient should be in 
the hospital, prepared for operation. The time may be employed 
in repeating the enema and lavage. 
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Cathartics are so dangerous that it has become a rule to pro- 
hibit their use in the presence of symptoms of obstruction. 

Opium is banned, because it may mask symptoms. 

In managing the patient in whom an obstruction is suspected, 
the judicious use of opium or a cathartic may be employed during 
this period of doubt. After the stomach has been emptied by 
lavage 2 or 3 ounces of castor oil is poured in through the tube. 
At the same time 3'5; of a grain of eserin salicylate, or a dose of 
pituitrin is given hypodermically. In the presence of mechanical 
obstruction this treatment intensifies the primary symptoms and 
hastens the development of the secondary ones to such a degree 
that the diagnosis becomes certain, and operation imperative. 
On the other hand, relief of the symptoms ends the uncertainty. 


SOME UNAPPRECIATED FINDINGS IN THE LUNGS OF 
NORMAL CHILDREN. 


By CuHarues R. Austrian, M.D., 
AND 


FrepericK H. Baretser, M.D., 


BALTIMORE, MD, 


THE practical object of diagnosis is to distinguish between 
healthy and morbid physical conditions. Diagnostic ability 
depends as much or more upon an accurate recognition of the non- 
significant normal variations in health as upon an appreciation of 
the manifestations of disease. The latter can evolve only as a 
corollary of the former. 

To Auenbrugger and to Laennec we owe our earliest knowledge 
of the “ physical means of exploration” of the chest. To Wintrich, 
Skoda, Gerhardt, Flint, Sahli and to a host of others, we are indebted 
for the elaboration of our understanding of thoracic diagnosis. 
Yet, even at this late day, all the physiological variations from the 
normal are not recognized, and, as a consequence, an unwarranted 
diagnosis of disease oftentimes results. 

In a clinical and roentgenographic study of normal children, 
it was found that variations from the usually accepted findings in 
health were often present, and it is our purpose to emphasize the 
need of evaluating such findings as physiological and not as evidence 
of disease. 

The clinical data dealt with in this report were obtained by 
careful examination of more than 200 apparently healthy children 
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between the ages of six and ten years.' All children who showed 
signs of disease were excluded from the series. Individuals from 
various strata of society were studied: foreign and native born, 
residents of urban and of rural communities, school children and 
children residing in institutions, children exposed to tuberculosis 
and some without a history of such exposure, children with and 
without a history of previous infectious diseases, all symptom- 
free, and of an approximately normal height and weight for their 
ages. A history of each individual was recorded and in making 
the examination of the chest, care was always observed to have 
the child relaxed and to see that no cramped or unnatural posture 
was assumed, for, as is well known, faulty position may lead to 
findings that cause confusion in interpretation. A roentgen-ray 
examination of the chest was then made. In addition, a tuberculin 
test was made on every child. The clinical data were then assembled 
and after the roentgenologist had interpreted his plate inde- 
pendently, the clinical and roentgenographic findings were corre- 
lated. 

Our observations disclosed in many the signs generally described 
as usual in healthy children. In addition, however, we have found 
on percussion, on auscultation and by examination with the 
roentgen ray, some changes not generally recognized as within 
the range of normal before the age of ten years and often incorrectly 
estimated as indices of pathological change. Only these findings 
will be considered here. 

It is generally stated that the percussion note elicited over the 
lungs of normal children within the age limits under consideration 
is fuller, more tympanitic, of higher pitch and more resilient than 
that noted over those of adults, and that frequently the tympanitic 
quality is quite outspoken, especially over the lower lobe of the 
left lung. Although in general our observations confirmed this 
view, we have been impressed by the fact that in an appreciable 
number of such children, the note obtained on percussion over the 
lungs is indistinguishable in quality from that elicited over the 
lungs of normal adults and that the usual resilience of the note is 
lacking. These findings in many instances have an analogue in 
shadows noted in the roentgen-ray films, shadows indicative of 
increased density along the bronchial tree, similar to those seen 
in the plates of normal adults. This correlation of the findings on 
physical examination and on roentgen-ray study is more constantly 


! The observations reported were made during a period of several years. They 
have been established in the course of a study undertaken at the suggestion of and 
under a financial grant from the National Tuberculosis Association. It is part 
of a report of a Research Committee consisting of Drs. H. R. M. Landis and H. K. 
Pancoast, of Philadelphia; K. B. Blackfan and K. Dunham, of Cincinnati; and C. R. 
Austrian and F. H. Baetjer, of Baltimore. The complete report of this committee 
is to appear in the Transactions of the National Tuberculosis Association for 1922 
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possible in studies of the upper half of the chest. When minor 
changes, similar to those discovered by roentgen-ray examination 
of the upper lobes, occur in the bases, they usually escape detection 
by physical examination. In those instances, in which no shadow 
is found to explain the deviation of the note from the generally 
accepted one, it is our belief that the lack of resilient quality may 
be due to a decreased elasticity of the chest wall. 

The so-called tympanitic quality of the percussion note over the 
left base may be increased, decreased or be entirely lacking, depend- 
ing upon the degree of distention of the stomach or colon, the curva- 
ture of the spine, and may likewise vary with the position of the 
diaphragm or with the posture of the child during the examination. 
The note over the upper thorax is often the same on the two sides. 

A barely detectible diminution of resonance over the spical 
regions is of no significance unless associated with a modification 
of the breath sounds in those areas or with other abnormal aus- 
cultatory findings. 

It is generally accepted that normally in childhood the breath 
sounds have a harsh, sharp character, with expiration longer and 
better heard than in the normal adult. This so-called puerile 
breathing is physiological and though it may seem trite, let it be 
emphasized that this exaggerated vesiculo-bronchial respiratory 
murmur, especially well heard in the areas overlying the great 
bronchi (7. e. anteriorly at the level of the first interspace and the 
second rib just lateral from the sternal margins, and posteriorly, 
particularly on the right side, at the level of the second to the 
fourth spine) is often incorrectly interpreted as evidence of pul- 
monary disease. An auscultatory finding that has not been pointed 
out, or at least, has not been emphasized, has come forcibly to our 
attention in carrying out this study. Just as the full, deep note of 
higher pitch characteristically elicited by percussion of the child’s 
chest is often replaced in health by a note more like that produced 
when one percusses the normal chest of an adult, so, on auscultation 
of a child’s normal lungs, the exaggerated or puerile breath sounds 
may be lacking, and instead the so-called vesicular respiratory 
murmur characteristically present in adult life is heard. ‘This 
finding, regarded by us as a physiological variation, has been noted 
as early as the age of four vears and may perhaps occur in younger 
children. It is more readily appreciated and more often found 
than the variation in the percussion note just described. In more 
than 50 per cent of the children in which this type of breathing was 
heard, examination with the roentgen ray gave findings like those 
obtained by a study of normal adult chests. In fact, the agree- 
ment of clinician and roentgenologist was so constant, that on the 
basis of these variations they are often able to designate the chest 
of normal children as of “ puerile”’ or of “adult” type. The essential 
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fact to be stressed is that so-called vesicular respiration is heard 
with great frequency in normal children, and is to be regarded as a 
variation of normal and not necessarily as an indication of disease. 

These variations and those of the percussion note are more 
generally found in children with a history of infections of the 
respiratory tract. No satisfactory explanation for this finding 
is offered. It may be due in part to altered resilience of the chest 
wall, a suggestion supported by the fact that in some instances in 
which it was noted, diminished elasticity of the thoracic wall was 
apparent on percussion. It may depend upon variations of elasti- 
city of the parenchyma of the lung. It may be due to a relative 
narrowing of the lumen of the bronchial tree. It is hardly to be 
considered evidence of increased density of respiratory tissue, for, 
theoretically, at least, that should lead to a modification toward 
bronchial breathing. 

The whispered voice sounds normally are transmitted loudly 
and often syllabation is heard over the region of the major bronchi. 
Auscultation of these sounds over the upper thoracic spine of the 
children has led to the conclusion that d’Espine’s sign as indicative 
of enlarged tracheo-bronchial lymph nodes is, to say the least, of 
doubtful value. In 23 of the children, this sign was elicited with- 
out other signs of a mediastinal mass and without any corrobora- 
tive evidence on roentgen-ray examination. In 3 children the 
sign could not be elicited, although from the roentgen-ray plate 
it might have been inferred that it should be. The presence of 
this sign, together with a slight diminution of resonance in the 
interseapular region is all too frequently made the premises for a 
diagnosis of tuberculosis of the tracheo-bronchial lymph nodes. 

Further roentgen-ray examination of normal children within 
the age limits mentioned has reémphasized the role that antecedent 
healed infections may play in the production of areas of increased 
density within the respiratory tract (bronchial tree, parenchyma 
of the lungs, ete.). Not only may recognized or remembered 
infections of the bronchi and lungs be responsible for alteration in 
these tissues, but other diseases not ordinarily considered of signi- 
ficance in this regard may be the cause of such changes. Our 
observations indicate that after measles, pertussis or tonsillar 
infections, areas of increased density radiating from the hilum into 
the bases especially, often occur. Such lesions generally are not 
discoverable on physical examination and would be unsuspected 
but for the use of the roentgen ray. This finding emphasizes the 
need of a careful history as well as examination in all individuals, 
before proceeding finally to interpret the findings of the roentgen- 
ologist. By way of digression, it may be interesting to point out 
the fact that though measles and pertussis have been known to 
produce lesions in the upper air passages, involvement of the lower 
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tract has been considered a complication and was thought to 
occur only when evidences of bronchitis or of broncho-pneumonia 
were discovered. Our observations indicate that there may be 
a mild inflammatory process throughout the respiratory passages 
in a large percentage of the so-called uncomplicated cases of these 
diseases. This suggestion warrants further study in relation not 
only to the infections under consideration but also other infectious 
diseases. That such shadows, mediastinal and basal, noted in 
children who give a history of uncomplicated measles and pertussis 
are evidences of healed processes is evidenced by our experience 
that similar shadows of like origin have remained unchanged and 
without the development of clinical symptoms in a series of children 
observed over a period of from three to five years. Such changes 
must be properly evaluated as indices, not of present disease, but 
of lesions past and healed, not as warrants for the diagnosis of 
present illness and the institution of treatment, but as scars of 
infections met and overcome. 

Conclusions. 1. The data obtained on percussion and auscul- 
tation of the lungs of normal children show wide variations from 
a fixed standard. These variations are usual and are considered 
to be within normal limits. 

2. Failure properly to evaluate these deviations from a fixed 
standard will often lead to the unwarranted diagnosis of disease 
and to the institution of even less justifiable treatment. 

3. D’Espine’s sign as indicative of enlarged tracheo-bronchial 
lymph nodes is of little value. 

4. Inasmuch as shadows noted in roentgenograms of the chest 
of healthy children are dependent often upon alterations that per- 
sist as the residua of past infections of the respiratory tract, it is 
obvious that a careful anamnesis with special reference to all in- 
fections is necessary if diagnostic errors are to be avoided. Even 
a history carefully taken is often unreliable, as minimal infections 
are soon forgotten by many and among the unintelligent classes 
even more significant indispositions are not readily recalled. 

5. With a proper appreciation of the widest variations that the 
normal may present from the ideal, the informed clinician is better 
able correctly to understand the findings of the roentgenologist, 
and each, codperating with the other, is less liable to error. 

6. Recognition of and familiarity with the foregoing data is of 
cardinal and practical importance to every patient, potential and 
established. Without a proper appreciation of the facts set forth, 
no intelligent differentiation between a normal and an abnormal 
respiratory tract can be made. 
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PLEURO-PULMONARY REFLEX: ITS ETIOLOGY, PREVENTION 
AND TREATMENT. 


By Barnetr P. StirvetMaAn, M.D. 


MEDICAL SUPERINTENDENT, MONTEFIORE COUNTRY SANATORIUM, BEDFORD HILLS, 
NEW YORK. 


(From the Montefiore Country Sanatorium, Bedford Hills, New York, Dr. M. 
Fishberg, Chief of Service.) 


Tue general belief that exploratory thoracentesis is a perfectly 
safe procedure has undoubtedly influenced many of us to resort 
to this diagnostic measure with a frequency not entirely warranted 
by the positive results obtained. Indeed, it is a matter of common 
knowledge that even in the most reputable hospitals a great many 
exploratory punctures yield negative results and might have been 
omitted had the clinical data been studied with more care and 
thoroughness. However, it is not the promiscuous use of this 
procedure insofar as it betrays wrong diagnoses that prompts this 
discussion; it is the fact that accidents and even fatal issues may 
follow ordinary thoracentesis, especially in dry taps, that prompts 
the serious consideration of this subject. 

First and foremost among these distressing occurrences is 
pleuro-pulmonary reflex, a symptom-complex, characterized by 
cardio-respiratory failure, tonic and clonic contraction of the body 
musculature and loss of consciousness which may appear with 
amazing and dramatic suddenness in the course of pleural puncture 
and may even cause death. 

To Rogers! we are indebted for the first description in 1864 of 
a case of pleural reflex in a girl who, in the course of exploratory 
pleural puncture was seized with an “eclamptic fit.” Raynaud? 
in 1875 recorded 2 similar cases and expressed the belief that such 
occurrences are more common than the literature on the subject 
would indicate. ; 

Soon after numerous cases were noted, so that in 1905, Roch® 
was able to collect 39 such cases, and five years later Cordier 
brought up the total to 84. Dayton,‘ in 1911, in an excellent 
monograph collected 23 cases in which pleural reflex occurred as 
a result of ordinary thoracentesis, 15 of which ended fatally. Zesas,° 
in 1914, summarized 54 cases of which 45 exhibited tonic and clonic 
contractions in addition to cardio-respiratory disturbances. 7 of 
the 21 fatal issues of this series followed ordinary exploratory 
puncture. 

With the increase in the number of patients treated with arti- 
ficial pneumothorax there have appeared in recent years numerous 
reports of the occurrence of this distressing symptom-complex, 
so that in 1915 Sachs® was able to collect 22 such cases among 1122 
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patients so treated by twenty-four American authors. Forlanini’ has 
met with 12 such instances in his 134 cases, and Saugman® in seven 
and a half years encountered 22 such accidents all together; 6 of 
these were mild and 2 ended fatally. Similar cases were reported 
by Brauns,® Beggs,'° Lyon," Giese and Conwey,” Stivelman,” 
Castle,’ Unverricht® and others. 

EtioLocy. In estimating the dangers of thoracentesis it is 
important to take into consideration those instances of severe and 
fatal accidents which might have occurred without any inter- 
ference. It has been pointed out by Weill,!® Brouardel!’ and Lichten- 
stern’ that sudden death in pleurisy with effusion is not uncom- 
mon. Brouardel records the case of a man who was being pre- 
pared for an exploratory thoracentesis, but died as the physician 
was entering the house. Had he lived a few minutes longer the 
pleural puncture would have been held accountable for the fatal 
issue. It must be pointed out, however, that the postmortem 
examination in such cases reveal pathological processes which are 
in themselves incompatible with life, namely, extensive thrombosis 
of the heart or pulmonary arteries, advanced myocardial changes, 
extreme cardiac displacement and torsion of the larger vessels due 
to copious effusion and edema of the sound lung. 

It is different in the case of pleuro-pulmonary reflex. Here no 
such pathological lesions are discoverable. Moreover, inasmuch 
as this reflex most frequently follows thoracentesis yielding 
negative results, 7. ¢., in the absence of pleural effusion the 
distressing symptoms attended therewith cannot be explained on 
the basis of pathological processes due to or resulting from ex- 
tensive effusions. It is not surprising therefore, that numerous 
theories have been promulgated in hope of throwing some light on 
the etiological factors concerned in the production of this distress- 
ing symptom complex. 

Lemoine” is of the opinion that these accidents in the course 
of pleural puncture are mere coincidences. Brauer” still adheres 
to the idea that gas embolism is the cause of symptoms attributed 
to pleuro-pulmonary reflex. These views however, seem erroneous, 
inasmuch as they fail to explain the fact that these symptoms have 
a tendency to repeat themselves with each succeeding pleural 
puncture. 

Absorption of toxic material has been considered an etiological 
factor, but as a matter of fact these distressing symptoms fre- 
quently occur at the very instant the needle is inserted before 
absorption of anything is possible. 

Status lymphaticus has been suspected as a causative factor,” 
but autopsy findings in children who have died suddenly in the 
course of thoracentesis fail to lend any support to this view. 

Rapid removal of large quantities of pleural exudate may give 
rise to severe cardio-respiratory embarrassnient, but since pleural 
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reflex is particularly liable to follow dry taps, it cannot be explained 
on the basis of sudden displacement of the mediastinal organs con- 
sequent to aspiration. 

Those who have encountered the accident in the course of induced 
pneumothorax have attempted to explain it along different lines. 
The inflation of the pleural cavity with gas which is below the 
body temperature has been expressed as a contributory cause,” 
yet this accident occurs most frequently in cases where inflation 
is not attempted and all methods fail to reveal the presence of air 
in the pleural cavity. Others maintain that imperfect anes- 
thetization of the needle tract predisposes to pleural reflex. Against 
this is the fact that this reflex occurs as often after complete anes- 
thetization of the needle tract as when no anesthetic is used at all. 

The first intimation of the reflex origin of this symptom-com- 
plex was made by Leudet®* as early as 1876. He recorded the 
interesting observation that epileptic convulsions, cardiac syncope 
and coma may follow the introduction of a sound into the pleural 
cavity of a patient operated upon for the relief of empyema. 

von Saar has obtained movements of the upper limb by irri- 
tating the parietal pleura, and Davies® is of the opinion that 
syncopal attacks are produced reflexly, as a result of irritation of 
the pleuro-pulmonary tissue. 

Orlowsky and Fofanow*® express a similar opinion and Langen- 
dorf and Zender?’ have succeeded in producing symptoms ordinarily 
ascribed to pleural reflex by irritating the peripheral ending of 
the vagus nerve. 

Cordier® records an interesting experiment. After cutting the 
right vagus nerve of a rabbit, he injected 4 cc of tincture of iodine 
into its right pleural cavity. No reaction whatever followed. 
He then injected 2 cc of tincture of iodine into the left pleural cavity 
and convulsions occurred almost immediately. Autopsy findings 
failed to disclose any lesion in the heart, lungs or brain. 

Brodie and Russell* in extensive experimental investigations 
have found that the pulmonary nerve fibers at the root of the lung 
in the bronchial tubes and alveoli would respond to electrical 
stimulation with a more powerful cardio-inhibitory action than 
any other of the branches of the vagus. But since they found no 
effect on the blood-pressure from stimulations of the healthy pleura, 
they concluded that the irritation of the inflamed pleura will not 
give rise to reflex phenomena. 

In connection with the data just referred to, it occurred to me 
that the experience gained from pleural punctures in the course 
of therapeutic pneumothorax might shed some light not only on 
the symptomatology and frequency but possibly also on the etiology 
of pleuro-pulmonary reflex. I have therefore analyzed the data 
accumulated in the last five years during which period there have 
been performed at our sanatorium 162 thoracentesis for initial 
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pneumothorax and 1824 secondary pleural punctures for gas 
refills. Careful anesthetization of the needle tract with novocaine- 
adrenalin preceded all punctures. Primary punctures on the 
other hand were also supplemented by a subcutaneous injection 
of morphine, } grain, as a sedative and the administration of sp. 
frumenti as a stimulant. The results of our analysis are shown 
in the accompanying table (page 840). 

Serutiny of this table discloses the fact that among the 162 
primary punctures, pleuro-pulmonary reflex was encountered in 7 
patients, in 3 of whom the attacks recurred on subsequent attempts 
to enter the pleural space. Three of these attacks were mild, 6 
were severe, and | ended fatally. The most severe and outstand- 
ing symptom during the attacks was cardio-respiratory embarrass- 
ment. It was present in all. This distressing symptom was of 
the vago-inhibitory type in 3 and vasomotor in 7, the former being 
characterized by slowing of respiration and decreased frequency 
and increased force of the pulse, the latter by rapid, shallow and 
cessation of respiration, and rapid, feeble and ultimately imper- 
ceptible pulse and heart beat. 

Unconsciousness was noted in 4, tonic and clonic muscular con- 
tractions in 5, and temporary paralysis in 7. Amblyopia was 
noted in 3 cases and loss of control of sphincters in 1. Precordial 
pain was severe in 4. In 7 instances injury to the visceral pleura 
and underlying lung tissue undoubtedly occurred. This was evidenced 
by frank hemopytsis or blood-streaked sputum immediately fol- 
lowing the introduction of the needle. In 6 of these cases physical 
and roentgenological examinations disclosed the existence of ex- 
tensive pleuro-pulmonary infiltration and fibrosis underlying the 
point of puncture, and our attempts to induce pneumothorax in 
these were unavailing. 

On the other hand, among the 1824 punctures for refills, 7. ¢., 
thoracentesis performed in those cases wherein the pleural sur- 
faces were widely separated from each other by pneumothorax so 
that the needle could not possibly injure the visceral pleura and 
underlying lung tissue, the accident occurred but twice. In 1 of 
these cases, on account of the rapid and unexpected reéxpansion 
of the compressed lung, the needle caused sufficient injury to result 
in frank hemoptysis, and in the other the cardio-respiratory embar- 
rassment was of the vagotonic or inhibitory type and followed what 
appeared to be the separation of an adhesion. 

Comment. Scrutiny of the clinical data reveals not only sug- 
gestive information but point to factors which have a definite 
etiological relation to pleuro-pulmonary reflex. Dayton,*° in his 
excellent monograph on pleural reflex occurring in the course of 
ordinary exploratory thoracentesis, provides data which are both 
interesting and instructive. He found that in 17 of his 23 cases 
there was definite evidence that the visceral pleura had been 
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pierced and the lung underneath injured. In over 75 per cent of 
these, most of which came to autopsy, the lung underlying the 
point of puncture was consolidated either on account of unre- 
solved pneumonia, tuberculosis or compression. He concluded 
therefore, that pleural reflex is a result of the stimulation of the 
vagus nerve, probably in the visceral pleura and possibly in the 
lung and that accidents occur more often in cases with consolida- 
tion due to chronic inflammatory changes. 

Saugman* has observed that the occurrence of pleural reflex 
in his wide practice has markedly decreased since he uses all known 
methods to avoid injury to the lung at the point of puncture. 

Our own observations have brought out 4 significant points. 
(1) That in over 75 per cent of all cases of pleuro-pulmonary reflex 
there was definite evidence of injury to the visceral pleura and 
underlying lung tissue. (2) That in these cases the pleuro-pul- 
monary tissue underlying the point of puncture was the seat of 
pathological processes of an acute nature. (3) That pleuro-pul- 
monary reflex practically never followed thoracentesis when the 
two pleural surfaces were widely separated by induced pneumo- 
thorax so that the visceral pleura and lung tissue could not possibly 
be injured by the needle. (4) That puncture of the parietal 
pleura when anesthetic is used never causes symptoms ordinarily 
ascribed to this reflex. 

Most of the data derived from experimental investigation are 
unfortunately vague and even misleading. We will therefore 
refer briefly only to the excellent investigations of Capps and 
Lewis which stand out in bold relief against the haze of hypotheses 
and theories concerning the nature of pleural reflex. ‘These 
observers differ from Brodie and Russell in that they did obtain 
pleural reflexes on irritation of both healthy and inflamed pleural 
surfaces. They maintain that in dogs with induced pleurisy, 
excitation of the inflamed visceral pleura gives varied results. 
In some there is no marked change in the blood-pressure, while in 
others there is a considerable fall in the blood-pressure that may 
often be fatal. “These reflexes,” they say, “conform to two 
types which, as a rule, occur singly but may be combined. (1) 
Cardio-inhibitory type, in which the heart is slowed and pulse 
tracings make violent excursions with great range between systolic 
and diastolic pressure. Respiration is slowed and_ inhibited. 
This type seldom proves fatal. (2) The vasomotor type, in which 
the pulse tracings show a steady, rapid decline, with no great 
difference in systolic and diastolic pressure, is frequently fatal. 
Respiration as a rule is shallow but may be rapid, and in fatal 
cases the abdominal viscera are much engorged from great 
vasodilatation. The brain shows no evidence of embolism or 
hemorrhages. The cardio-inhibitory reflex is central because it 
is prevented by cutting both vagi. Atropine doses paralyze the 
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cardio-inhibitory fibers and destroy the reflex. The vasomotor 
reflex may be central or peripheral. If central, they reach the 
medulla by the way of the thoracic sympathetic nerves and no 
vago-sympathetics. This is proved by failure of section of the 
vago-sympathetic cord to alter or abolish the reflex. If periph- 
eral, the reflex goes from the pulmonary fibers to the pulmonary 
plexus, thence to the thoracic sympathetic nerve, downward to 
the splanchnic, and celiac plexuses in the abdomen. This reflex 
is more direct than the central form, but seems inconsistent with 
views generally accepted as to the cause and direction of impulses 
in the sympathetic nerve.” 

It is apparent therefore, that the clinical data above referred 
to are strongly supported by the results of the experimental investi- 
gations of Capps and Lewis, and it seems fair to assume that in 
many cases it is the injury to and irritation of the inflamed visceral 
pleura and underlying lung tissue that give rise to the symptom- 
complex now designated as pleuro-pulmonary reflex. 

Methods of Prevention. In the light of our present conception 
of the etiology of this distressing reflex, it is apparent that definite 
measures can be taken in its prevention. Indeed, such measures 
have been taken by most skilled pneumothorax workers, who, 
like Saugman, have avoided unnecessary injury to the visceral 
pleura and underlying lung tissue. 

It betrays a lack of familiarity with the literature on the subject 
to argue that cases of pleuro-pulmonary reflex are rare, and those 
who still maintain this view have either been extremely fortunate 
or have enjoyed a limited observation. To quote Dayton, “one 
sudden death is infinitely more convincing than many negative 
experiences.” 

A thorough consideration of the clinical history and physical 
findings will in numerous instances make an exploratory puncture 
unnecessary and thus prevent accidents, which for obvious reasons 
are particularly apt to occur in dry taps. The roentgen ray should 
be used in many doubtful cases in great preference to exploratory 
puncture. When there is a suspicion of the existence of a small 
effusion, a delay of a day or two to clear up the diagnosis will do 
no harm and recent developments in the treatment of empyema 
point to the fact that even in purulent exudates a little patience 
on the part of the operator is of unquestionable benefit to the patient. 

When there is a definite indication for exploratory puncture, 
careful anesthetization of the entire needle tract, especially the 
deeper musculature and parietal pleura, should be carried out to 
avoid if possible those reflex impulses which may originate in it. 

Most observers are in agreement with Saugman that it is only 
in exceptional cases that a needle longer than 3 cm. is necessary 
for thoracentesis. We frequently miss the exudate and injure 
the lung by going in too deep with the larger needles. Further- 
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more, experience shows that aspiration for diagnostic purposes 
can be done through the anesthetizing needle in ai! cases not 
excluding those in which the exudate is thick and cheesy. Added 
caution is to be exercised when fluid is not easily obtainable, for 
it is in dry taps that the chances of injuring the visceral pleura 
and underlying lung tissue are very great. The mesial portion 
of the chest should be avoided, even though great care is taken 
to prevent injury to the larger vessels, the pericardium and its 
contents, because, as has been shown by Brodie and Russell, 
injury to the larger nerve trunks at and near the hilus region may 
result in severe and even fatal accidents. Under no circumstances 
should the needle be moved laterally after it is inserted into the 
pleural cavity. Nor should the point of the needle be permitted 
to inscribe arcs of a circle within the thorax. Such manipulation 
offers sure means of injuring the lung and pleura. It is far safer, 
in searching for fluid, to make several punctures at different points 
in the chest than to move the needle in several directions from one 
point of puncture. It is important for reasons already recounted, 
to choose the point of puncture as far away from the inflamed 
pleuro-pulmonary tissue as possible, and in localized collections 
of fluid the roentgen ray will indicate the safest point to go into 
with a certainty far surpassing that of the most skilful diagnostician. 

No less caution is to be exercised in the initial inflation in pneu- 
mothorax. Indeed, the chances for accident are even greater 
than in exploratory thoracentesis, because the visceral pleura 
and lung tissue, not being pushed away by fluid, can very readily 
be injured by the intruding needle. A point of puncture must 
be chosen as remote as possible from the main lesion and 
hilus region. Adhesions must be avoided. And while it is 
often possible to keep away from the site of the main lesion, 
no known method can definitely exclude the presence of adhesions 
at a certain point. Indeed, they are present where we least expect 
them and the roentgen ray often fails to point to their existence. 
As a rule, it is safest to go into an area giving a good, resonant 
note on percussion and fair breath sounds on auscultation; and 
while it is obvious that a free pleural space may easily be found 
in an area over which pleural friction sounds are audible, it is 
certain that punctures at such points are fraught with danger. 

A short needle, not longer than 3 cm. and of narrow gauge should 
be used for anesthetizing purposes and the inflations should be 
given through the same needle. This can be accomplished in all 
cases presenting a free pleural space. In the past five vears we 
have not failed to induce all our initial pneumothoraces with the 
anesthetizing needle. The use of a longer and wider caliber needle 
is not only unnecessary but distinctly dangerous, and that accidents 
with these needles are not more common than reported is due either 
to good fortune, or more probably to the disinclination on the part 
of their users to divulge. 
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The old practice of asking the patient to cough while the needle 
is in the chest cavity so as to augment the manometric oscillations 
is mentioned here only to be condemned. There is no surer way 
to injure the pleura and lung tissue. 

A needle that is blocked can be made patent by the stilet, or 
by aspiration with a syringe which should at all times be connected 

to the pneumothorax needle. 

' TREATMENT. When symptoms pointing to pleuro-pulmonary 
reflex make their appearance, the needle should be forthwith with- 
drawn from the pleural cavity. When the cardiac embarrassment 
is of the vago-inhibitory type, reassurance of the patient and 
patience on the part of the operator are all that is necessary. Atro- 
pine, to counteract the vagus inhibition, may be administered sub- 
cutaneously in fair doses. 

On the other hand, should the cardiac embarrassment be of the 
vasomotor type, adrenalin is urgently indicated and stimulation 
is at once to be resorted to. Hot coffee, per rectum, and camphor 
in ether subcutaneously have been strongly recommended. The 
vast majority of patients recover in from half an hour to one hour, 
although amblyopia and temporary paralysis may persist for 
several hours. These however, leave no permanent defects. The 
patient should remain in bed for a few days or until such time 
when all symptoms due to the reflex phenomena have disappeared. 

It is pertinent to mention that inasmuch as pleuro-pulmonary 
reflex has a tendency to repeat itself in subsequent pleural punctures 
for the induction of pneumothorax, most operators are in entire 
accord with Forlanini who deems it advisable to abandon this 
form of therapy when the accident occurs with each of the first 
two attempts to enter the pleural space. Failure to heed this 
warning may and actually has entailed sad consequences. 

Summary. 1. Pleuro-pulmonary shock or reflex may occur with 
amazing and dramatic suddenness in the course of ordinary ex- 
ploratory thoracentesis and pleural puncture for the induction of 
therapeutic pneumothorax. 

2. The most constant and distressing feature of this symptom- 
complex is cardio-respiratory failure. Among other outstanding 
symptoms are tonic and clonic contraction of the body muscu- 
lature, amblyopia, temporary paralysis of various parts of the 
body, and loss of consciousness. Severe cases may end fatally. 

3. The cardio-respiratory failure may be of (a) the cardio-in- 
hibitory type in which the heart is slowed and the pulse is slow and 
forceful, with great range between systolic and diastolic pressures, 
and the respiration greatly inhibited; (b) the vasomotor type (the 
more dangerous) in which the pulse becomes rapid, feeble and imper- 
ceptible and respiration is shallow and hurried, and (c) a com- 
bination of the two types. 

4. Clinical and experimental evidence lead us to believe that 
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injury to the inflamed visceral pleura and lung tissue underlying 
the point of puncture is a definite factor in the causation of this 
distressing symptom-complex. It is for this reason that thoracen- 
tesis in cases with copious pleural effusion or extensive pneu- 
mothorax, that is, punctures in cases where the lung tissue and 
visceral pleura, on account of their position, cannot be injured 
by the intruding needle, are rarely if every followed by this accident. 

5. Attempts at pleural aspiration in doubtful cases and punctures 
for initial pneumothorax, because of the fact that the inflamed 
visceral pleura and lung tissue immediately underlie the point of 
puncture, should be made with the greatest caution, as it is in such 
cases that this symptom-complex is most liable to occur. 

6. Pleural punctures in such cases should be made as far away 
as possible from the site of the main lesion. The needle should 
be of small caliber, held firmly and prevented from moving within 
the chest cavity. It is safer in order to avoid injury to the visceral 
pleura to make several punctures at different points on the chest 
wall than to move the needle in several directions from one point 
of puncture. 

7. In hospital practice it is far safer in cases of doubtful or 
localized pleural effusions to depend on the roentgenological exami- 
nations which will indicate the presence of such effusions with an 
accuracy far surpassing that of the most skilful diagnostician. 
This applies to purulent as well as serous effusions. 

8. When symptoms pointing to the reflex make their appearance, 
the needle should be at once withdrawn. If the cardio-respiratory 
failure is of the cardio-inhibitory type, reassurance of the patient 
and a little patience on the part of the physician is all that is neces- 
sary, although atropine may be given subcutaneously in severe 
cases, none of which however, have proven fatal. If the cardio- 
respiratory failure is of the vasomotor type, adrenalin should at 
once be given subcutaneously and stimulation should be resorted 
to. Hot coffee, per rectum, caffein and camphor subcutaneously 
have been found most useful. The temporary paralysis and 
amblyopia as a rule clear up completely within a few days and 
require no special treatment. 
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STUDIES IN RENAL FUNCTION AND METABOLISM IN A 
CASE OF DIABETES INSIPIDUS. 
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(From the Medical Clinic of the Cincinnati General Hospital.) 


IIABETES insipidus is a disease concerning the etiology of which 
we are still largely in the dark. That it bears some relation to 
disturbed pituitary function seems probable, yet much remains 
to be done to elucidate the relationship. 

During the course of a study of a case of diabetes insipidus 
admitted to the medical wards of the Cincinnati General Hospital, 
several unusual findings were made concerning the renal function, 
blood chemistry and the metabolism of the individual. It was 
thought wise to report these findings in a further endeavor to aid 
in determining the principles underlying the cause of the polyuria. 

The effect of pituitary extract (posterior lobe) in reducing the 
urinary output in cases of diabetes insipidus was again demonstrated, 
as well as its ability to concentrate the urine. A study of the 
antidiuretic effect of pituitary extract upon other conditions pro- 
ducing polyuria, such as chronic interstitial nephritis and diabetes 
mellitus, is now in progress. 

A review of the subject will be dispensed with because excellent 
reviews are to be found in the Oxford Medicine,' in articles by 
Barker and Mosenthal,? Rabinowitch,? and Weir, Larson, and 
Rowntree.‘ 
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Case Report.—Chief Complaint. A male, white boy, aged 
twelve years, was admitted December 26, 1921, to the service of 
Dr. Roger S. Morris, complaining of “ water diabetes.”’ 

Family History. The family history is essentially negative. 

Previous History. Patient had scarlet fever one year ago; the 
exact time and duration of the disease was not known. Immediately 
following this, he developed a polyuria. 

Present Illness. For the past year the patient had been voiding 
as frequently as twelve to fifteen times during the day and four 
to five times during the night. The quantity of urine voided each 
time was about a pint. There had been no burning upon mic- 
turition. He said that frequently there was a feeling of discomfort 
over the bladder region just before voiding. At times he would 
become quite thirsty and would void soon after the intake of 
water. Enuresis was a common occurrence. His appetite was 
moderate and there had been no loss of weight during the past 
year. 

Physical Examination. Examination made by Dr. Morris 
revealed a fairly well developed and nourished boy lying quietly 
in bed. The complexion was fair. Hair was blonde; the texture 
was fine. No deformities of the head. The skin was soft and 
clear. There was no abnormal growth of the body hair for a boy 
of this age. The posterior chain of cervical glands was felt. Epi- 
trochlear glands were palpable. The heart, lungs, and abdomen 
were normal. ‘The reflexes were equal and active. Blood-pressure: 
Systolic, 95; diastolic, 55. 

Routine Laboratory Record. Blood. Wassermann was negative. 
Red blood cells, 4,020,000; leukocytes, 11,200; hemoglobin, 80 
per cent (Sahli). Differential count: Polymorphonuclear neu- 
trophiles, 61.5 per cent; lymphocytes, 33.5 per cent; eosinophiles, 
1 per cent; large mononuclears and transitionals, 3 per cent; 
unclassified, 1 per cent. 

Urine. Clear, pale, acid reaction, no sediment, specific gravity 
1.003, microscopical examination negative. Patient voided almost 
hourly in amounts ranging from 300 to 500 ce. The daily twenty- 
four hour urinary output ranged between 3 and 9 liters; accurate 
records could not be kept because patient voided involuntarily 
during the night. The specific gravity was fixed ranging between 
1.001 and 1.003 during the twenty-four hour period. The relation- 
ship between the individual voidings and the specific gravity is 
shown in Fig. 1. 

Roentgenogram of Skull. Stereoscopic plates of the skull made 
with the left side down showed no abnormalities. The sella 
turcica was slightly shallow. 

Treatment. The value of the administration of posterior lobe 
pituitary extract in cases of diabetes insipidus being known, as 
demonstrated by R. von den Velden, the patient was started on 
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the dried extract. Increasing doses of the salol coated and non- 
coated pills up to 3 grains, three times daily failed to produce the 
desired effect. The intramuscular injection method was then re- 
sorted to with immediate and striking results. One cc of obstetrical 
pituitrin* injected intramuscularly relieved the thirst and decreased 
the polyuria (Fig. 2). The effects of the extract were noted within 
ten minutes and lasted over a period of eight to ten hours. The 
action of the drug in concentrating the urine, its effect on the 
phthalein output, blood chemistry and basal metabolism will now 
be considered in detail. 
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Fig. 1.—A chart showing the specific gravity and individual voidings of a typical 
twenty-four-hour period before the administration of pituitrin in any form. Note 
(Curve A) the very low and constant specific gravity. 


Tue Errect oF PIrurrrin ON THE URINARY SECRETION. During 
his stay in the hospital, the patient was kept on the regular hospital 
diet. Water was allowed as desired. In Table I is given the 
volume, specific gravity, chloride and urea nitrogen concentration 
during a twenty-four hour period.t It will be seen that the patient 
voided 8,610 cc of urine during twenty-four hours, the quantities 
voided ranged between 300 and 510 ce. The specific gravity varied 
between 1.002 and 1.010, the maximum of salt concentration was 
only 0.165 per cent and that of the urea nitrogen was 0.08 per 
cent. The total grams of salt secreted was 10 and the total grams 
of urea nitrogen secreted was 5.88, both of which were normal 
for the patient under the diet given. Fig. 3 is a graphic represent- 
ation of the essential features shown in Table I. 

In Table II are given the volume, specific gravity, salt, and 
urea nitrogen concentrations of a twenty-four hour period during 
which the patient had received 2 cc of obstetrical pituitrin intra- 


* An aqueous extract of the posterior lobe of the pituitary prepared by Parke, 
Davis & Co. for obstetrical use. 

+ The sodium chloride was determined by the Vollhard principle, and the urea 
nitrogen by the direct Nesslerization method of Folin. During this period the 
patient received the dried extract of pituitary gland by mouth. 
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10-7 

oF 


Fic. 3.—Curves showing the urea nitrogen and salt percentage and the specific 
gravity of individual specimens of urine collected during a twenty-four-hour period 


before the administration of pituitrin hypodermatically. 


gravity and the low chloride and urea nitrogen percentages. 


TABLE I. 


Total day 
7 P.M. to 7 A.M. 


Total 


Time 


A.M. 
8.10 
8.40 
9.30 

10.10 
10.50 
11.15 
P.M. 
12.10 
1.30 
2.00 
3.00 
4.00 
5.00 
5.35 
7.00 


24 hours 


ANALYSES OF URINE 


OF 


Volume 


450 
480 
360 
480 
420 
510 


450 
480 
480 
420 
480 
480 
480 
300 


6270 
2340 


8610 


PITUITRIN. 


Specific 


gravity 


1.007 
1.007 
1.006 
1.008 
1.006 
1.006 


1.008 
1.001 
1.003 
1.002 
1.008 
1.006 
1.010 
1.010 


1.007 


Urine 
NaCl 


Per cent Grams 


0.165 0.74 
0.150 0.72 
0.045 0.16 
0.150 0.72 
0.090 0.38 
0.090 0.46 


0.070 0.31 
0.070 0.34 
0.056 0.27 
0.045 0.18 
0.090 0.43 
0.090 0.43 
0.090 0.43 
0.150 0.45 
6.02 
0.170 3.98 


10.00 


Note the low specific 


DURING ORAL ADMINISTRATION 


Urea nitrogen 


Per cent Grams 
0.060 0.27 
0.070 0.34 
0.045 0.16 
0.080 0.38 
0.070 0.29 
0.070 0.36 
0.070 0.32 
0.080 0.38 
0.050 0.24 
0.070 0.29 
0.050 0.24 
0.060 0.29 
0.050 0.24 
0.070 0.21 

4.01 
0.080 1.87 
5.88 


4 
| 

| 

No 
| 
3 
4 
5 
6 
9 
10 . 
11 
12 
13 
14 
| 
A ~ 
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TABLE IIl.—ANALYSES OF URINE FOLLOWING ADMINISTRATION 
OF 2 CC OBSTETRICAL PITUITRIN HYPO. 


Quanitative ur.ne analysis 


NaCl Urea nitrogen 
Volume Specific 
gravity 


Per cent Grams Per cent Grams 


A.M. 

7.30 280 1.005 0.165 0.462 0.050 0.140 
8.50 220 1.004 0.115 0.253 0.054 0.119 
10.00 200 1.014 0.340 0.680 0.360 0.720 
11.10 260 1.014 0.650 1.690 0.208 

P.M. 

1.00 300 1.012 0.335 1.005 0.375 

2.10 300 1.008 0.160 0.480 0.190 

3.00 240 1.007 0.145 0.348 0.125 

4.30 200 1.007 0.175 0.350 0.111 

6.30 300 1.009 0.155 0.465 0.133 

7.10 200 1.006 0.150 0.300 0.077 


Total day 2500 6.033 
7.10 P.M.to7 A.M. 1000 0.200 


Total . 24hours 3500 


One cubic centimeter of pituitrin intramuscularly at 8 a.m. and 8 P.M. 


muscularly; 1 ce at 8 A.M. and the other ce at 8 p.m. It will be 
seen that the patient voided 3500 ce during twenty-four hours; 
the quantities voided ranged between 200 and 300 cc; the specific 
gravity varied between 1.004 and 1.014, the maximum of salt con- 
centration was 0.650 per cent and that of the urea nitrogen was 
0.375 per cent. The total number of grams of salt secreted was 8.033, 
and that of the urea nitrogen was 7.010. Fig. 4 is a graphic represent- 
ation of the essential features presented in Table II. Curves are 
drawn illustrating the variations in the urea nitrogen and salt 
concentration and the specific gravity from hour to hour. It will 
be seen that the maximum height of the urea nitrogen, the salt 
concentration and the specific gravity curve was reached approx- 
imately between two and three hours following the intra-muscular 
injection of 1 ce of pituitrin. 

Summary. From these findings it is justifiable to conclude, that 
in some obscure way pituitrin has the power of concentrating the 
urine. As shown, both in Table II and in Fig. 4 the maximum of 
concentration, as indicated by the specific gravity, salt and urea 
nitrogen percentages, is reached approximately between two and 
three hours after the intramuscular injection of 1 ce of pituitrin. 
The specific gravity curve approaches the normal, showing a 
variation of ten points during the day. 


| 
3 
5 
6 
7 
10 
0.272 2.720 
8.033 7.010 
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Tue Errecr oF PrrurrriIn upON THE PHTHALEIN A 
further study of renal function was then made by means of the 
phthalein test of Rowntree and Geraghty. The phthalein test 
performed a few days after admission showed an excretion of only 
26 per cent of the dye in two hours; 18 per cent the first hour; & 


++ +Specific Gra 


Fic. 4.—Note the rise in the specific gravity and the urea nitrogen and salt per- 
centages. Maximum rise occurred about three hours after 1 cc of pituitrin was 
given hypodermatically. 


per cent the second hour. A few days later, a second phthalein 
test showed an excretion of 36 per cent of the dye in two hours; 
31 per cent the first hour and 5 per cent the second hour. 

A similar test was performed during the course of treatment as 
follows: The patient was given 1 ce of pituitrin intramuscularly 
at 7.45 a.m. followed by 2 glasses of water. At 8.00 a.m. (fifteen 


| 
Hy 
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minutes later) 1 ce of phenolsulphonephthalein was administered 
intramuscularly. The urine passed was collected for the first 
hour and second hour respectively. Forty-two per cent of the dye 
was excreted during the first hour and 17 per cent during the second 
hour or a total of 59 per cent in two hours. 

The pituitrin was then discontinued. Thirty-six hours later 
another phthalein test was performed showing an excretion of 40 
per cent of the dye in two hours; 28 per cent the first hour and 12 
per cent the second hour. These findings are graphically shown in 
Fig. 5. 


| 


18T 
HOUR 


HOUR 


| 
2np! HduR! | 


4 


SS 


Before Treatment After 1 c.c, 36 Hours 
of Pituitrin Later 


Fic. 5.—Note the increase in the phthalein output immediately following the 
injection of pituitrin and then the decrease after thirty-six hours of abstinence from 
the drug. 


Summary. From these results one may conclude that pituitrin 
has not only produced an increase in the salt and urea nitrogen 
concentration of the urine, but also an increase in the phenol- 
sulphonephthalein output. Thus it is evident that the secretion 
of the dye and that of the salt and urea are more or less parallel 
in nature in this case of diabetes insipidus. 

Errect OF PiTvuITRIN ON THE BLoop CuHemistry. Blood 


analyses* were made before and after the administration of pituitrin 


intramuscularly. Before treatment the blood analysis was as 


follows: 
Mg. per 100 cc 
of blood. 
Sugar . 
Urea nitrogen 
Uric acid 
Chlorides . 


* The blood constituents were determined by the system of Folin and Wu.’ The 
blood chlorides were determined by the method of Whitehorn.* 


= = = 
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A specimen of blood was then taken three hours after the injection 
of 1 ce of pituitrin intramuscularly. This time was selected because 
it was shown that urine of maximum concentration (‘Table IT and 
Fig. 4) was excreted between two and three hours after the intra- 
muscular injection of the pituitrin. The analysis of this blood was 
as follows:t 


Mg. per 100 ce 
of blood 


Summary. Thus it will be seen that, although there was some 
variation in the blood chemical picture before and after the pituitrin 
treatment, all of the figures were within normal limits. The 
blood findings were similar in the 15 cases reported by Weir, Larson, 
and Rowntree.4. But upon more careful examination it will be 
seen that there was an increase in the concentration of all the sub- 
stances with the exception of the chlorides which were markedly 
decreased. 

EFFECT OF PITUITRIN ON THE BAsaL METABOLISM. The relation 
between the basal metabolism and the water excretion of the kidney 
before and after pituitary administration was studied by Raphael 
Isaacs. The Sanborn-Benedict apparatus was used. The normal 
oxygen consumption was taken from Benedict and Talbot’s table 
for normal standards of basal metabolism for boys and girls.’ Before 
any treatment was started the basal metabolic rate was—5 per 
cent. After a month of the administration of pituitary substance 
in coated and non-coated pills by mouth the rate was —5.68 per 
cent. After six weeks, during which time the pituitrin was given 
hypodermatically, the basal metabolic rate was —1.9 per cent 
twelve hours after the injection of 1 ce of pituitrin. Then 1 ce 
of pituitrin was given. Forty-five minutes later, the basal meta- 
bolic rate was + 1.3 per cent. The calculated urinary output, 
the vital capacity, and the respiratory and pulse rates were as 
follows: 


TABLE III. 


Before pituitrin. After pituitrin. 
Basal metabolic rate. . . —1.9 per cent +1.3 per cent 
Urinary output 800 ce per hour 75 ce per hour 
Vital capacity : 2350 ce 2250 ce 
Respiratory rate oo 14 per minute 16 per minute 
Pulse rate .. a 76 per minute 80 per minute 


+ On this examination, non-protein nitrogen and creatinine determinations were 
also made with the following results: Non-protein nitrogen, 35.3 mg. per 100 cc 
of blood; creatinine, 1.5 mg. per 100 ce of blood. 


HACHEN: RENAL FUNCTION AND METABOLISM 855 


Summary. It will be noted that, although the water output 
dropped from 800 ce to 75 ce per hour, there was scarcely any 
perceptible change in the basal metabolic rate. Two interpre- 
tations are possible. Either the excretion of water by the kidney 
does not involve “work” and the consumption of oxygen, or else 
the decreased oxygen consumption resulting from the lessened 
urinary output was compensated for by increased oxidations 
elsewhere. 


Conclusions. 1. cc of obstetrical pituitrin, administered intra- 
muscularly during a twenty-four hour period decreased the polyuria 
in a case of diabetes insipidus. The specific gravity was raised 
and the percentage of salt and urea nitrogen was increased. The 
maximum concentration was reached within three hours after the 
injection of the pituitrin. The drug produced its effect immediately 
(within ten minutes) and was only transient in its action; the effect 
of 1 ce lasting from eight to twelve hours. 

2. Pituitrin injected hypodermatically enabled the kidney to 
excrete a larger amount of phenolsulphonephthalein. 

3. The concentration of the urea nitrogen, uric acid, and sugar 
in the blood was almost doubled within three hours after the 
injection of 1 ce of pituitrin. The blood figures before and after 
injection of the pituitrin remained within normal limits. 

4. There was no apparent relation between the basal metabolism 


and the water excretion of the kidney before and after pituitrin 
administration. * 


* The writer wishes to thank Drs. Cecil Striker, Joseph Ganim, Floyd Hendrickson 
and Miss Agnes Wolfstein for their help in the completion of this case. He is deeply 
indebted to Dr. Roger 8. Morris for his many suggestions and the privilege of 
reporting this case. 
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SPLENIC ANEMIA: A CLINICAL AND PATHOLOGICAL STUDY 
OF SIXTY-NINE CASES.* 


By C. Cuaney, M.D., 


THE MAYO FOUNDATION, ROCHESTER, MINN. 


OsLER, in his Principles and Practice of Medicine, discusses 
splenic anemia under the heading, “Primary Splenomegaly with 
Anemia,” which he defines as “a primary disease of the spleen of 
unknown origin, characterized by progressve enlargement, attacks 
of anemia, a tendency to hemorrhage, and in some cases a secondary 
cirrhosis of the liver, with jaundice and ascites. That the spleen 
itself is the seat of the disease is shown by the fact that complete 
recovery follows its removal.’’ Osler has included the cases of 
primary splenomegaly which Rolleston prefers to discuss under 
separate headings, “Chronic Splenic Anemia’ and “Banti’s Dis- 
ease.” 

According to Rolleston, chronic splenic anemia presents the fol- 
lowing characteristics: “(1) Chronic splenomegaly which cannot 
be correlated with any recognized cause; (2) the absence of enlarge- 
ment of the lymphatic glands; (3) chronic anemia (with low color 
index); (4) the absence of leukocytosis and usually the presence of 
leucopenia; (5) liability of copious gastro-intestinal hemorrhages 
from time to time; and (6) prolonged course without any tendency 
to spontaneous cure, though splenectomy is usually curative.” 

Rolleston, in discussing the relation between Banti’s disease 
and splenic anemia, says, “The title, Banti’s disease, is now often 
used as synonymous with splenic anemia even by those who fully 
recognize that it is a sequel or terminal stage of splenic anemia 
and does not occur in all cases even when unduly prolonged.” 

According to Hollins, Banti describes three stages of the disease 
named for him: (1) the preascitic stage in which splenic enlarge- 
ment is present with or without anemia; (2) the transitional 
stage of which the most prominent symptom is diarrhea; anemia 
and blood changes are found, the liver is somewhat enlarged, and 
jaundice may be present, and (3) the ascitic stage, or Banti’s dis- 
“ase proper. 

This report is the result of a study of the pathological findings 
and clinical records of 69 patients with splenic anemia, on whom 
splenectomy was performed at the Mayo Clinic from November 
14, 1905, to September 1, 1920. Patients who had a distinct 
hepatic cirrhosis in addition are also considered. 


* Abridgment of thesis submitted to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfillment of the requirements for the degree of 
Master of Science in Medicine. 
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The Microscopical Pathology. J'ariation in the Normal Spleen. 
Before the abnormality of any organ can be correctly investigated, 
it is essential that the pathologist have a clear conception of the 
normal. This is especially true in the case of the spleen, for the 
gross and inicroscopic picture may vary widely under normal con- 
ditions. Such normal changes may be permanent or temporary, 
as in variations with age or after severe hemorrhage or sepsis. 
Before the pathological study of splenic anemia was undertaken, 
therefore, an effort was made to learn of some of the variations 
that could be ascribed to normal influences. 

Terminology. By sinus endothelium is meant a specialized form 
of endothelium and not the lining cells of blood channels as the 
term is commonly employed. These specialized endothelial cells 
of the sinuses are probably reticular cells and to be correct should 
be so designated. The word pulp is used to designate the cellular 
structures lying between the sinuses. Pulp cords would probably 
have been a more suitable term. Reticulum refers to all the con- 
nective tissue not included in the capsule, trabecule, or blood- 
vessels. Hyaline changes in the capsule and trabecule are not 
included under the term degeneration which is reserved for degen- 
erative changes in the reticulum, in the malpighian corpuscles, or 
within the pulp. 

Method of Study. In order to express more accurately the degree 
of pathological change observed in the study of the spleen, figures 
instead of descriptive adjectives, have been used. Normal findings 
were marked zero or simply normal. The degree of increase of 
the various processes above normal was designated on a scale +1, 
+2, +3, +4, while the decrease was graded —1, —2, —3, —4; 
+5 and —5 have been used occasionally in grading very unusual 
and extreme conditions. 

At least three blocks of tissue were taken from each spleen, one 
containing a portion of the capsule of the diaphraginatic surface, 
one from near the center of the organ, and one from near the hilus. 
The last block always included a portion of the wall of one of the 
large veins. 

Microscopical sections were made by the frozen-section method, 
or by embedding the tissue in paraffin. The routine stain was 
hematoxylin and eosin, but many of the specimens were also pre- 
pared with Dominici’s and with methyl-green pyronin stains. 

Microscopical Findings. A composite picture of the histo-pathology 
of splenic anemia is one of generalized fibrosis. There are no very 
definite and well defined characteristics which will enable the 
pathologist to say with certainty that the picture is one of splenic 
anemia (Fig. 1). 

The wide variation in the pathological findings in splenic anemia 
has been one of the arguments used in an attempt to prove that 
vases so Classified belong in closely related clinical groups and do 
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not bear a sufficient clinical and pathological resemblance to justify 
their being considered as distinct disease entities. From the 
pathological standpoint, in the case of the spleen, this argument is 
unfounded, for, while the pathological variations are great, the 
microscopical and gross studies give results probably as charac- 
teristic of splenic anemia as similar studies in the other groups of 
splenomegaly that present an accepted clinical syndrome, such as 
pernicious anemia, and hemolytic jaundice. 
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Fic. 1.—Average findings and the variations in the microscopical pathology of 
splenic anemia. 


A great deal of the trouble in distinguishing, microscopically, 
splenic anemia from the other splenomegalies is owing to the 
variations encountered in the individual types of splenomegaly. 
In splenic anemia these variations were found to be quite marked. 
For example, the thickness of the capsule varied from normal to 
+5, the reticulum and the arterial walls from normal to +4, the 
pulp from —3 to +1, the lymphoid tissue from —3 to +3, and 
the endothelium of the sinuses from —1 to +3. While these 
variations are great, they are not surprising in view of the factors 
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that may influence the spleen, such as the duration and severity 
of the disease, the age of the patient, and the changes that may 
have been caused by previous diseases. ‘These variations, while 
confusing, nevertheless suggest that the spleen plays an important 
part in the vital economy of the individual. 

The average thickness of the capsule was found to be +1. The 
variation from +3 to +5 was caused by the extensive hyaline 
plaques in some of the spleens. For the most part, however, the 
thickness of the capsule in any given specimen was uniform. As 
a rule, the more fibrous the capsule the more prominent were the 
trabecule throughout the splenic tissue. Lymphocytic infiltration 
of the capsule was not seen in any of the sections. 

The reticulum may be distinctly prominent either because of 
marked fibrosis or great cellular activity. The degree of fibrosis 
of the reticulum seemed to vary in a slight degree with the amount 
of thickening of the vessel walls, yet many cases were found in 
which the reticulum was very cellular and the degree of arterio- 
sclerosis marked. The amount of lymphoid tissue present usually 
varied inversely to the prominence of the reticulum. The average 
amount of reticulum was found to be +2. 

In the study of the degree of arteriosclerosis the artery of the 
malpighian corpuscle was chosen. It was observed that the more 
marked the arteriosclerosis, the greater the tortuosity of the vessel, 
so that it was often found that a malpighian corpuscle might show 
two to four cross-sections of the same artery. Marked arterio- 
sclerosis was not necessarily associated with extensive fibrosis, and 
no evidence was found to suggest that fibrosis developed from the 
vessel wall. Indeed, marked fibrosis was often found in which 
the fibrous tissue was conspicuously absent in the region of the 
malpighian corpuscle and the central artery. Arteriosclerosis 
was, to a slight degree, an exception to the rule that in any given 
spleen the pathological changes were uniformly distributed. A few 
spleens showed a variation of from +1 to +3 in the degree of 
arteriosclerosis in various sections of the organ. 

The artery of the malpighian corpuscle was in almost every case 
eccentrically located, and its position was apparently not disturbed 
by the thickening process of the vessel wall. There seemed to be 
at least one factor which helped to determine the size of the mal- 
pighian corpuscles, that is, encroaching fibrosis. The fibrosis, 
in turn, seemed to affect the position of the central artery by reduc- 
ing, in an irregular fashion, the size of the malpighian corpuscle. 
It was a fairly constant finding that the greater the fibrosis the more 
eccentrically located was the artery. The average degree of arterio- 
sclerosis was +1.5. 

The degree of thickening of the arterial walls in cases of splenic 
anemia and in other types of splenomegaly were, syphilis +3, 
hemolytic jaundice +3, pernicious anemia +2, myelogenous 
leukemia +2, and splenic anemia +1.5. 
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No marked abnormality could be detected in the splenic veins, 
but the veins were usually so closely associated with the trabeculee 
that a comparison of their walls was very difficult. In many cases, 
however, distinct hyaline changes were seen in the walls of the 
veins, but in no specimen was thrombophlebitis present. 

In a spleen in which generalized fibrosis is a prominent feature, 
it would naturally be supposed that the amount of splenic pulp 
would be decreased. This was found to be true, and the average 
was +1. In general, the amount of splenic pulp varied inversely 
to the degree of fibrosis and the prominence of the sinuses. The 
proliferative activity of the endothelium of the sinuses, or the true 
reticular cells, was above normal and was rated +1. In nearly 
all the microscopical specimens the sinuses were prominent and 
dilated, but the other types of splenomegaly also showed it. The 
syphilitic spleens especially resembled those of splenic anemia in 
this particular. The prominence of the sinuses in splenic anemia 
averaged approximately +2. 

The sinus endothelium or reticulum showed varying degrees of 
proliferation. In some specimens the cells seemed especially 
inactive, while in others the cells were very large and, as further 
evidence of activity, were free within the sinuses. 

Downey, in an unpublished article, “The Structure and Origin 
of Lymph Sinuses of Mammalian Lymph Nodes” makes some very 
interesting statements: “Both the embryological and anatomical 
studies have shown, therefore, that the tissue of the splenic sinuses 
is to be regarded as reticulum rather than endothelium. . . . It 
is not identical with the endothelium of blood- and lymph vessels.”’ 
With regard to the relation of the reticular tissue to the sinuses, 
he says, “The sinuses are closely associated with the reticular tissue 
of the organs concerned.” 

The amount of lymphoid tissue was found in many cases to be 
markedly below normal, but the average was estimated at —1.5. 
In determining the amount present in any given microscopical 
specimen, the malpighian corpuscles, perivascular lymphocytic 
infiltration, and the lymphocytes generally distributed through- 
out were considered. As a rule, the malpighian corpuscles were 
fairly well defined and small, but they did not stand out promi- 
nently nor were they seen often. Contrary to the findings of 
certain observers, in this series the so-called germinal centers were 
very rarely seen and, when found, were small and inconspicious. 
The intermediate zone of the malpighian corpuscle, “the zone of 
expansion” which in normal splenic tissue stains deeply and is 
prominent, was poorly defined and scarcely noticeable. 

An attempt was made to study the minute capillaries which 
are connected with the splenic sinuses (Figs. 2 and 3). In normal 
splenic tissue these small blood channels consist of but a single 
layer of endothelial cells, the media and the adventitia disappear- 
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ing as the vessel approaches the size of a capillary. In splenic 
anemia and in the other splenomegalies, the spleens showed an 
increase of fibrous tissue around these vessel walls. Due allow- 
ance, however, must be made for the fact that the venules enter 


Fic. 2.—Splenic anemia; a capillary is seen. 


the trabecule soon after their formation. In many instances 
the walls of these vessels showed a decided hyaline change so that 


the lumen became quite small and irregular. 


Fig. 3.—Splenic anemia; small capillary near a trabeculum. 


In attempting to make a differential diagnosis of the various 
groups of splenomegaly the greatest difficulty was experienced with 
syphilitic spleens which resembled those of splenic anemia very 
closely. The sinuses in the syphilitic spleens were as prominent 
as those in the spleens of splenic anemia and the fibrosis was as 
great. 
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On account of the relative prominence of the malpighian 
corpuscles and the accuracy with which they can be studied, they 
were given special consideration, particularly from the standpoint 
of relative size and number, and general structure. While the 
malpighian bodies of splenic anemia were fairly prominent in the 
miscroscopical specimen, and were well circumscribed, they were 
not so prominent as in the normal, or in cases of pernicious anemia. 
There were only two or three specimens, however, in which the 
boundaries of the corpuscles could not be marked out with a fair 
degree of accuracy. 

Contrary to many reports on the subject of splenic anemia, 
areas of degeneration or fibrous nodules were not found within the 
malpighian corpuscles. This, however, is entirely in accord with 
the ideas of Cushing and MacCallum who, in discussing splenic 
anemia, said, “No progressive sclerotic process, such as Banti 
described, is seen in these malpighian bodies nor has it been possible 
to find any fibrous nodules which might have resulted from such 
a sclerosis.” 

The larger the malpighian corpuscle, the greater was its tendency 
to be round or oval in shape and the nearer the center the artery 
seemed to be. As the generalized fibrosis increased in amount 
the malpighian corpuscles became smaller and were more irregular 
in outline. 

As the fibrous tissue encroached on the periphery of the mal- 
pighian body, it seemed to cut off groups of cells somewhat irreg- 
ularly. A continuance of this process resulted many times in 
the malpighian body being composed of a group of cells without 
a perceptible central artery, the vessel lying entirely outside of the 
corpuscle. 

Before discussing the size of the malpighian body in splenic 
anemia the size of the normal should be considered. Gray gives 
the size of the malpighian corpuscles of the spleen as varying from 
0.25 to 1 mm. in diameter. Morris gives the average size of the 
normal as 0.25 to 1.5mm. Mall says the splenic lobule in a normal 
spleen is about 1 mm. in diameter and adds, “The malpighian 
corpuscle usually lies in the proximal end of the lobule, but in 
case it is very large it may distend the lobule and cause it to bulge.”’ 

In order to determine the size of the malpighian corpuscle in 
splenic anemia a camera lucida was used with the low power of the 
microscope (Fig. 4). Most of the corpuscles were not exactly 
round and for this reason the length and breadth were measured 
and the average was taken. When due allowance had been made 
for the magnification, it was found that the average size of the 
malpighian corpuscle was approximately 0.35 mm. in diameter. 
The variation in size was from 0.2 to 0.6 mm. It is evident, 
therefore, that the size of the corpuscles in splenic anemia is within 
the limits of normal, but that the average size is much below the 
average in the normal. 
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The next step was the determination of the number of malpighian 
bodies in a given area of splenic tissue in splenic anemia. The 
dissecting microscope proved to be very helpful in this work. A 
square 0.5 by 0.5 em. was the size of the field chosen and three 
fields were counted in each spleen in order to get a general average 
of different portions of the organ. After determining the average 
for each spleen, the average for 69 spleens was found. The average 
number of malpighian bodies for each 0.5 cm. squared, or for 
+ of 1 sq. cm., was found to be nearly 6. The number of malpighian 
bodies in a square centimeter was estimated as approximately 23. 


Fig. 4.—A malpighian corpuscle with a great amount of fibrosis around it. 
central artery is cut obliquely. 


Certainly this number is far less than the number of mal- 
pighian corpuscles in the same area in a normal spleen. In a 
series of about 12 normal spleens (far too few for calculating accurate 
averages), the number of malpighian bodies for each square centi- 
meter was approximately 40. 

The relation of the number of malpighian bodies to the size and 
weight of the spleens furnishes interesting data. As in all state- 
ments concerning the pathology of splenic anemia, however, there 
are many exceptions. The number of malpighian corpuscles to 
‘ach square area seemed to decrease as the size and weight of the 
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spleen increased. ‘The size of the malpighian body became smaller 
as the weight and size of the spleen increased. This was found to 
be true in 70 per cent of the spleens, and would seem to indicate 
that the number of malpighian corpuscles in a spleen remains con- 
stant until a fibrotic or some other pathological process becomes so 
marked that many of the corpuscles are completely destroyed or 
are made so small that they are not recognized. 

Gross Pathology. As in the microscopical study, a consideration 
of the gross pathology consisted in the study of the 69 spleens of 
splenic anemia and a comparison with 175 specimens from the 
various other groups of splenomegaly. 

The average weight of these spleens was approximately 950 
gm., and the variations in weight 120 to 2290 gm. If patients 
less than ten years of age were excluded, the average weight increased 
to 1015 gm. Rolleston found the average weight in 21 cases of 
splenic anemia to be 782.46 gm. 

When the average weight of these spleens was compared with 
that of the other groups of spleens of splenomegaly it was found 
that those of Gaucher’s disease and those in the lymphoma group 
averaged higher in weight. The spleens arranged according to 
their number and average weights were: Gaucher’s disease, four, 
3031 gm.; the lymphoma group, five, 2249 gm.; splenic anemia, 
sixty-nine, 1015 gm.; pernicious anemia, fifty-three, 940 gm.; mye- 
logenous leukemia, twenty-six, 937 gm.; hemolytic jaundice, thirty- 
two, 920 gm.; syphilis, six, 778 gm., and tuberculosis, four, 501 gm. 
It must be borne in mind that all of the spleens here considered 
were obtained at operation. 

An effort was made to ascertain if the weight or size of the spleens 
varied in any other pathological conditions. Curves were made in 
order that any slight variation might be detected. When com- 
pared with the weight and size, there was no constant change 
found in the thickness of the capsule in the reticulum, in arterio- 
sclerosis, or in the pulp or endothelium of the sinuses. The heavier 
spleens showed a slight tendency to have thicker capsules or a 
greater degree of perisplenitis. The spleen of splenic anemia 
maintained to a rather remarkable degree the shape of a normal 
spleen. From the standpoint of perisplenitis, the average was 
found to be +2. Thirty-eight were +2, eighteen +1, nine +3, 
and four +4. 

Only 5 spleens showed macroscopical infarcts and these were 
variable in size, the largest being 12 x 8 x 3 cm. and the smallest 
scarcely perceptible. In these 5 specimens the average arterio- 
sclerosis was +1.2. In 3 cases there was a history of abdominal 
pain and in 3 of gastric hemorrhage. In 3 cases also, ascites was 
present. All the changes mentioned, arteriosclerosis, pain, hemor- 
rhage, and ascites were present in 1 case only. There was no 
constant clinical or pathologica) finding in the spleen in any of the 
cases of infarct, 
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A typical spleen of splenic anemia bears the general shape of a 
normal spleen, but is about five times as large. When allowed to 
rest on the table it maintains its shape much better than the normal 
spleen which flattens out; it is several times as firm as the normal. 
Its capsule is grayish-white with a slight reddish or a purplish-red 
tint. Hyaline plaques may or may not be seen on its surface; in 
the average spleen they would not be present. Perisplenitis is very 
evident, especially on the diaphragmatic surface. 
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Microscopical pathological findings in splenic anemia, myelogenous leu- 
kemia, pernicious anemia, hemolytic jaundice and syphilis. 


The typical spleen of splenic anemia offers considerable resist- 
ance to cutting. The cut surfaces bulge outward and present a 
red, beefy appearance. Fibrosis is very evident, and the trabecule 
are especially prominent. The malpighian bodies are not seen. 
The cut surface of a specimen that has been preserved in formalin 
is quite pink and the trabecule, which have become very white, 
form a prominent network over the surface. 
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When the results of the pathological study of splenic anemia are 
suinmarized and the findings are compared with a similar study 
of the other groups of splenomegaly, such as pernicious anemia, 
leukemia, and hemolytic jaundice, the general impression obtained 
is that there is a very great pathological variation within each group 
and that while certain conditions seem to be more common in 
some groups than in others, the findings overlap, to a great extent. 
The points of similarity in the various groups are rather striking 
and suggest that the spleen may play a similar part in all of the 
diseases that produce splenomegaly (Fig. 5). 

Clinical Findings. ‘The 69 patients with splenic anemia had 
been in poor health for an average period of seven years when 
they came to the Mayo Clinic. Because of the insidious onset 
of splenic anemia and the unreliability of the patient’s memory, 
the possibility of inaccuracy in this statement is, of course, very 
great. Moreover, seven years does not indicate the entire duration 
of the disease, but the period of illness previous to the time of 
splenectomy. 

The average age of the patients was thirty-three years, the 
youngest being two and one-half and the oldest sixty-nine years. 
If the average age is thirty-three years and the average duration 
seven years, the onset must have been about the age of twenty- 
six. The duration of the illness was in all probability more than 
seven years, for many of the patients gave a history of “always 
being delicate.”” They dated the onset of their illness, however, 
from the time of some marked disturbance, such as a gastric hemor- 
rhage. The distribution was about equal in the sexes, there being 
36 male and 33 female patients. 

In no instance was a history of injury obtained as a possible 
cause, nor did the records show an instance of two or more cases 
of anemia occurring in the same family. Occupation was apparently 
not a factor. 

Most of the patients complained of more than one abnormal 
condition which they considered of great importance in their 
illness. ‘The complaints may be summarized as follows: Enlarged 
spleen and mass in left abdomen, 29; hemorrhages from the stomach, 
20; and weakness, 19. Indigestion, pain in the left side of the 
abdomen and anemia were each complained of in 6 cases. Diarrhea 
was mentioned in 3, pallor in 3, pain in epigastrium in 2, shortness 
of breath in 2, and jaundice in 2; while rheumatism, constipation, 
palpitation, headaches, bleeding from the bowels, pain and numb- 
ness in legs, nervousness, and asthma were each mentioned but 
once. 

The frequency with which hemorrhage occurred was rather 
surprising. It was not only a very common complaint, but often 
the severity of it was so alarming that it was a common cause for 
seeking medical attention. The histories showed that 41 of the 
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69 patients had hemorrhages. Thirty-eight of these were recog- 
nized by the patients as having come from the stomach as they 
had vomited blood, and 27, besides the vomiting of blood, had 
recognized blood passed by the bowel. Of the 3 remaining patients 
1 noticed blood in the bowel movements only and 2 had quite 
profuse nasal bleeding. From the standpoint of severity, these 
hemorrhages may be graded 1, 2, 3, and 4. In 5 patients bleeding 
was graded 1, in eighteen, 2; in seventeen, 3; and in one, 4. Many 
of the patients spoke of the alarming nature of the hemorrhages; 
their prostration was so great that they had to remain in bed from 
three days to two weeks. 

Abdominal pain was rarely mentioned as the chief complaint, 
probably its relative infrequency caused the patient to consider 
it of minor importance in his trouble. Nevertheless, on being 
questioned, 32 patients told of having had one or more attacks of 
pain, most of which were short, but often rather severe. Four of 
these patients located the pain definitely over the spleen; 2 had 
mid-epigastric pain, while 1 located the painful area in the lower 
right quadrant. There were 25, therefore, who were indefinite 
with regard to the site of the pain. According to Giffin, “ Pain in 
the region of the spleen in splenic anemia is common and is prob- 
ably due to perisplenitis which is so often present.” Certain patients 
who complained of pain in the left abdominal area while under 
observation, presented definite friction rubs over the spleen. 

Evidence was found elsewhere than in the spleen that might 
explain the pain in 15 of the 32 patients who had had pain. Six 
of those who complained of abdominal pain and one of mid-epi- 
gastric pain had gall stones; 4 with abdominal pain had diseased 
gall-bladders and 4 had chronic appendicitis. 

Eight patients gave histories of having had malaria. None of 
these had had recent attacks nor had the disease lasted long. In 
all of them a special search had been made in the blood smears for 
the malarial plasmodia with negative results. Some _ investi- 
gators have taken exception to Banti’s cases because they came 
from malarial districts. Geographical distribution of the patients 
in this series was: Minnesota 14, Iowa 8, Wisconsin 6, South 
Dakota 6, Illinois 5, Canada 5, Montana, North Dakota, Nebraska, 
Michigan, Missouri, and Texas each 2, and 1 each from Oregon, 
Indiana, Wyoming, New Mexico, New York, Pennsylvania, West 
Virginia, Kentucky, Tennessee, Mississippi, Alabama, and Arkansas. 

Usually the first note made by the clinician in his physical exami- 
nation was the size of the spleen. ‘There was only 1 patient whose 
spleen could not be palpated and this might be explained by the 
presence of ascites; the spleen in this case weighed 390 gm. In 
2 patients whose spleens could just be felt below the costal margin, 
the organs weighed 250 gm. and 425 gm. Another spleen, felt 
rather indistinctly and described as “a mass in the splenic region,” 
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weighed 318 gm. A spleen of 530 gm. was designated as “1 inch 
below the costal margin.” On nearly every history chart a draw- 
ing was made by the examiner to show what he considered the 
relative size of the spleen. The size thus roughly designated varied 
in a general way with the weight in all except two instances. In 
these exceptions a spleen of 120 gm. and one of 320 gm. were out- 
lined to suggest a much greater size. Judging from the diagrams 
on these histories a spleen that extended to the middle line and 
down to about the level of the umbilicus should weigh approxi- 
mately 1000 gm. It would seem that the spleen maintained its 
relative position in the abdomen in spite of the enlarging process. 

The adhesions around the spleen were so marked that special 
mention was made of them in 33 cases. There were, however, 
few spleens with elongated pedicles. On only one surgical card 
was reference made to the presence of a twisted pedicle. The 
spleen in 1 patient who had never had hemorrhages showed one 
complete turn; the organ weighed 610 gm. 

In the physical examination the feel of the spleen was generally 
described by the clinician as “hard and smooth.” <A notch was 
felt in approximately 50 per cent. 

Notes in the physical examinations regarding the size of the 
liver, referred to 24 as enlarged. Some of these organs, however, 
were apparently just below the costal margin and were marked 
“questionable enlargement.” According to the operative findings, 
there were 26 patients who had enlarged livers. At operation 
30 patients were found to have definite cirrhosis of the liver and in 
only 13 of these, was the liver larger than normal. The average 
weight of the spleen in the 24 cases in which the liver was described 
as enlarged was found to be 1016 gm. 

Presumably, the size of the liver in splenic anemia bears no close 
relationship to the size and weight of the spleen. The findings in 
this series of cases suggest that there is a steady progressive enlarge- 
ment of the spleen, but that the liver maintains its normal size 
until relatively late in the course of the disease. It then enlarges 
and may remain enlarged, or it may return to its normal size or 
become even smaller than normal. It cannot be said just how 
early in the disease cirrhosis of the liver begins. In many respects, 
therefore, the physical findings in splenic anemia are the reverse 
of those in portal cirrhosis, for in this latter disease a palpable 
spleen is usually found relatively late. 

Ascites was present in 24 patients, 23 of whom had cirrhosis of 
the liver. In the other case the liver was enlarged, but apparently 
not cirrhotic. Allbutt and Rolleston are of the opinion that in 
splenic anemia ascites may occur in the absence of hepatic cir- 
rhosis. 

Only very general statements can be made with regard to weight 
lost during the progress of the disease. In most cases the disease 
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had lasted so long that the patient was uncertain as to his weight 
before onset. It would seem, however, that in a series of 22 cases, 
the average loss of weight was only 5 pounds. The greatest loss 
was 27 pounds, and 3 patients weighed more than what they 
considered their normal. 

Bronzing of the skin is often mentioned in splenic anemia. In 
this series 21 patients were described as sallow or pale; 12 showed 
yellowness of the skin; 7 were described as lemon-yellow, 5 brownish- 
yellow, 1 tanned skin, 1 cachectic looking, and 1 brownish pigment 
about the eyes; 27, then, showed some change in the color of the 
skin; 21 of the remaining 42 patients showed sufficient pallor to 
attract attention. -None of the patients appeared to have definite 
icterus. 

In none of the histories was there a note concerning any enlarge- 
ment of peripheral veins of the abdomen or chest. 

From the standpoint of the laboratory work the blood count was 
undoubtedly the most valuable, but the reports on the coagulation 
time, fragility test, Wassermann reaction, and stool tests were not 
without value. Blood counts were made on all patients with 
splenic anemia before splenectomy, and on most of them at varying 
times after the operation. 

The Wassermann test was done in 60 instances and was negative 
in 59. The 1 positive reaction was later discredited as a result 
of four subsequent negative tests. Four patients gave a history of 
syphilitic infection, but in none of these could evidence of syphilis 
be found. ‘ 

Stool examinations were seldom done. There were apparently 
two indications; a history of diarrheal attacks, or of residence in 
the tropics. Thirteen stool examinations were done with the 
following results: 9 were negative; 2 showed Ameba histolytica; | 
Lamblia intestinalis, and 1 cercomonads and trichomonas. None of 
the patients, however, had diarrheal attacks. 

The fragility test was done in 29 of the patients. In 15 of these 
the fragility was normal; only 1 showed a tendency toward an 
increase in fragility of the corpuscles, while 13 showed an increased 
resistance. 

The coagulation time was determined in only 13 patients. All 
except 1 were between two and ten minutes. One patient showed 
a coagulation time of fifteen minutes. In this determination either 
the Biffi-Brooks coagulometer, the Boggs coagulometer or the 
Lee and Vincent test-tube method was employed. 

A study of the relation between the number of erythrocytes and 
leukocytes and the hemoglobin before operation revealed a varying 
degree of anemia. In every case this was of the secondary type, 
the color index in many cases being relatively low. There was 
always a relative leucopenia and in some of the counts the number 
of leukocytes was low in comparison to the number of red corpuscles. 
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The average erythrocyte count was 3,700,000, the hemoglobin 53 
per cent, and the leukocytes 4900. In the 30 patients with definite 
cirrhosis of the liver, the erythrocytes were about 3,500,000, the 
hemoglobin 50 per cent and the leukocytes 4600. In the 13 patients 
with enlargement of the liver but without definite cirrhosis, the 
erythrocytes were about 4,000,000, the hemoglobin 56 per cent, 
and the leukocytes 5800. The remaining 26 patients who had 
approximately normal livers had an average erythrocyte count of 
3,750,000, hemoglobin of 55 per cent, and a leukocyte count of 
5000. 

In many of the patients, changes in the erythrocytes were noted 
and were usually designated as slight or moderate. These changes 
were seen in patients with the greatest degree of anemia. Poikilo- 
cytosis and anisocystosis were noted in 29 of the 69 patients; 
anisocytosis, poikilocytosis and normoblasts in 12; and anisocytosis 
alone in 9. Only occasionally, mention was made of polychromato- 
philia. 

In most of the patients blood counts were made at varying 
intervals after splenectomy and in every case there was a marked 
increase in the number of leukocytes. The normal was taken as 
8000, and in each case the number of days after operation was 
considered. A composite chart showed that there was an initial 
rise in the leukocytes immediately after the operation and that the 
number gradually increased until about the forty-fifth day. There 
was then a gradual decrease until the count approached the normal 
line in seventy-five to one hundred days after splenectomy. An 
abrupt rise occurred previous to the tenth day after splenectomy. 
From the tenth to the thirtieth day the increase was more gradual. 
A very gradual decrease then followed until the normal line was 
approached. 

An attempt was made to determine how long secondary anemia 
persisted after splenectomy, but the results were rather incon- 
clusive. It is certain, however, that there was an improvement 
in the hemoglobin and the number of erythrocytes. The degree 
of improvement varied greatly so that no time relation could be 
established. In only a very few cases were two or more blood 
counts made following splenectomy and, while these showed pro- 
gressive improvement, the number was too small from which to 
draw conclusions. 

A differential cell count was made in 63 of the patients before 
operation. In the remaining histories the count was noted as 
normal, and so had to be discarded. If the normal number of 
polynuclears be considered as varying between 60 and 70 per cent 
(Piersol), the preoperative counts in these cases were normal in 
24 cases, below normal in 10, and there was a relative increase in 
29. According to Pappenheim the number of lymphocytes found 
in a normal differential count is from 20 to 22 per cent. When 


CHANEY: SPLENIC ANEMIA 871 
the lymphocyte counts were compared with these standard figures 
it was found that 10 were within the limits of normal, 30 above 
normal, and 25 below normal. A comparison was next made 
between the preoperative and postoperative differential counts. 
In 35 patients one of the differential counts had been omitted. 
Postoperatively 10 patients showed an increase in the polynuclears, 
and 22 showed an increase in the relative number of lymphocytes. 
Two patients showed practically no changes in the blood following 
operation. The length of time that elapsed after splenectomy 
seemed not to have been an important factor. In patients with 
an increase in the polynuclear cells, however, the differential count 
had been made from seven to forty-three days after operation. 

Most of the operative findings have already been discussed, but 
the condition of the gall-bladder as found at operation only has 
been considered in part. In 11 cases it was described as diseased, 
markedly distended, or as having a thick wall. In 8 patients the 
gall-bladder contained stones. 

The vermiform appendix was diseased in 7 patients and the 
extent of disease +2 or +3. 

Patients with Cirrhosis of the Liver. ‘There is considerable con- 
fusion in the literature with regard to the relation between Banti’s 
disease and splenic anemia. Most American writers choose to 
consider the two as entirely synonymous, while foreign authors 
prefer to make a well marked distinction between them. 

MacCarty, of the Mayo Clinic, has examined specimens of 
hepatic tissue obtained at operation is nearly all of the 69 cases 
of splenic anemia here reported and he is of the opinion that in 
none of them, no matter how short the duration of the disease, 
was the liver entirely normal. From the mildest case to the most 
severe, the liver showed varying degrees of hepatitis. In the more 
severe types, periportal fibrosis was evident, but there was no sharp 
line of distinction between those with well defined cirrhosis and 
those without. 

Thirty cases in which there was definite evidence of portal 
cirrhosis have been grouped together. From the standpoint of 
morbid anatomy these 30 spleens very closely resembled the 
remaining 39. Their average weight was a little greater, being 
1027 gm. as compared to 1015 gm. of the entire series. There was 
a slight increase in the amount of fibrosis, but in all other respects 
no difference could be made out. 

This close similarity was found also in the microscopical study. 
Each pathological finding was graded and averaged as in all the other 
cases and the results were expressed in a curve. This curve was 
found to correspond exactly with that for splenic anemia; except 
that the splenic pulp was — 1.4 instead of —1. 

The clinical study of this group showed interesting variations 
from the entire series of cases. The average age was thirty-five; 
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duration of disease was nine years. As in the other cases, most of 
the patients dated the origin of the disease, not from the time of 
the real onset, but probably from the time of some severe mani- 
festation, such as gastric hemorrhage. Nineteen of these patients 
gave a history of hemorrhage, the severity of which was no greater 
than that of the remaining 22 patients who also complained of 
hemorrhages. Eighteen had gastric hemorrhages; 14 had also 
noticed blood passed by the bowels, and 1 had nasal bleeding; | 
complained of melena only. 

In the chief complaints hemorrhages were mentioned 11 times, 
while enlarged spleen and abdominal mass, if considered together, 
were complained of 12 times. The less important complaints in 
order of frequency, were stomach trouble, 5; anemia, 4; abdominal 
pain, 4; weakness, 4; jaundice, 2; dyspnea, 1; constipation, 1 and 
pain in the legs, 1. 

While most writers consider true Banti’s disease to include all 
patients with definite cirrhosis of the liver, according to Banti 
there should be ascites besides the cirrhosis. Ascites was rather 
common in this group, being noted in 24 patients who could, 
therefore, be classified as cases of true Banti’s disease. In 10 of 
these it was sufficiently marked to be noticed before operation. 
Thirteen of the 30 patients had enlargement of the liver. An 
effort was made to find some difference between the 24 cases which 
showed ascites and the remaining 6 cases of the cirrhosis group. 
Practically no difference could be made out and for this reason a 
separate discussion of the group of true Banti’s disease would be 
but a repetition of that given on the group of patients with decided 
cirrhosis of the liver. 

A comparison of the postoperative mortality in patients with 
cirrhotic livers with that of the remaining patients was interesting. 
In the 69 patients the highest mortality occurred within forty 
days of the operation; 12 had died within this period, and 7 of 
these were patients with marked cirrhosis. If these figures are 
expressed in terms of percentage, it is seen that 23.3 per cent of 
the patients in the group with cirrhosis died within forty days of 
the operation, while only 12.8 per cent of the other patients died 
within the same length of time. 

In splenic anemia the condition seems to be one of under function 
of the spleen rather than of over function. In the conflict with 
disease, while all the body tissues suffer, the spleen seems to bear 
the brunt of the battle. As the normal tissue of the spleen is 
destroyed it is replaced by fibrous tissues and the organ enlarges 
in an attempt to keep up its struggle against the disease. Finally, 
the spleen decompensates and, instead of being a help, it becomes 
a menace and may be a focus from which the disease is better able 
to attack the liver and the other organs. 

This suggests the question of the most advisable time to perform 
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splenectomy in cases of splenic anemia. From the standpoint of 
the operative mortality alone the spleen should certainly be removed 
before definite hepatic cirrhosis has occurred. In the future the 
development of some test of hepatic function may indirectly be an 
index to the functional activity of the spleen. 

The Mortality and the Postmortem Reports. A general summary 
of the deaths in this series of patients with splenic anemia has 
been given by Giffin. There were 9 deaths in hospital and 6 of 
these patients showed a definite cirrhosis of the liver. It would 
seem, therefore, that cirrhosis of the liver, especially if associated 
with ascites, is a very great factor in increasing the operative risk 
in this disease. 

Summary. 1. A composite picture of the pathological findings in 
the spleen in splenic anemia was found to be one of generalized 
fibrosis. ‘There were no findings in the splenic tissue that would 
enable the pathologist to make a positive diagnosis of splenic 
anemia, yet the abnormality was as characteristic of this disease 
as in other diseases producing splenomegaly. 

2. The degree of fibrosis of the reticulum seemed to vary in 
a slight degree with the amount of arteriosclerosis. There was 
no evidence to show, however, that this fibrosis originated in or 
around the vessel walls. 

3. The size of the malpighian corpuscle seemed to be affected 
by the degree of fibrosis and the greater the fibrosis the more 
eccentric was the so-called central artery. 

4. The splenic veins presented no marked abnormality or evi- 
dence of thrombophlebitis. 

5. Dilatation of the sinuses was fairly constant and the :eticu- 
lar cells showed a proliferative activity. The syphilitic spleens 
resembled those of splenic anemia in this respect. ° 

6. The amount of lymphoid tissue present was usually below 
normal. The malpighian corpuscles were fairly well defined, but 
the so-called germinal centers were small and seldom seen. Areas 
of degeneration or fibrous nodules were not found in the malpighian 
bodies. 

7. As a result of an actual measurement it was found that the 
size of the malpighian corpuscles was within the limits of normal, 
but that the average size was below the average for the normal. 
The number of corpuscles for each square centimeter was found 
to be twenty-three. 

8. By actual figures 70 per cent of the spleens showed that the 
nuinber of malpighian bodies for each square area decreased and 
the size of the corpuscles became smaller as the size and the weight 
of the spleen increased. 

9. The average weight of the spleens was found to be 1015 gm. 

10. The average age of the patients with splenic anemia was 
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thirty-three years, and the number of males was about equal to the 
number of females. There was apparently no familial tendency. 

11. The most common complaints were mass in the left abdomen, 
gastric hemorrhage, and weakness. 

12. While abdominal pain was rarely given as the chief complaint, 
the histories brought out the fact that 32 of the patients had attacks 
at some stage of the disease. In many instances the pain was 
probably due to perisplenitis. 

13. In the physical examination spleens designated as just pal- 
pable weighed from 250 to 500 gm., while spleens of approximately 
1000 gm. extended to the middle line and almost to the level of 
the umbilicus. 

14. The relation of the size of the spleen, as given by the clinical 
records, to the actual weight, and the fact that many adhesions 
were found at operation, suggested that the spleen of splenic anemia 
maintains its relatively normal position in the abdomen. 

15. Physical examination showed 24 enlarged livers, while at 
the operating table 26 showed a definite cirrhosis, and 13 were 
larger than normal. The size of the liver seemed to have no 
relation to the size and weight of the spleen. 

16. In the 69 patients the average erythrocyte count was 
3,700,000, the hemoglobin 53 per cent, and the leukocyte count, 
4990. The coagulation time and the fragility test were normal, 
and the Wassermann tests and the stool examinations were negative. 

17. A composite chart of the blood counts made after the opera- 
tions showed a gradual increase in the leukocytes up to the forty- 
fifth day. There was then a gradual decrease until the normal 
was reached in about seventy-five days. A similar result was 
obtained in a composite chart in which the number of leukocytes 
found in the counts made before the operation was taken into 
consideration. 

18. A comparison of the number of lymphocytes in the differential 
count showed that the average was within the limits of normal. 
A lymphocytosis did not seem to be a characteristic in this series. 

19. In the study of the liver tissue in the cases of splenic anemia, 
30 showed a definite cirrhosis, but in none was the liver entirely 
normal. 

20. The chief complaints of the 30 patients that had hepatic 
cirrhosis were the same as those in the rest of the series; hemor- 
rhage and abdominal mass were the predominating complaints. 

21. Twenty-four of the patients with cirrhosis of the liver had 
ascites. 

22. Twenty-three and three-tenths per cent of the patients with 
cirrhotic livers died within forty days of the operation, while within 
the same length of time the death rate of the remaining patients 
was only 12.8 per cent. 
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ELEPHANTIASIS: A CLINICAL REVIEW AND AN ATTEMPT AT 
EXPERIMENTAL REPRODUCTION.* 


By Greorce D. Manon, M.D. 


ROCHESTER, MINN. 


(From the Divisions of Surgery, and Experimental Surgery and Pathology, 
The Mayo Foundation, Rochester, Minn.) 


Various definitions of elephantiasis have been given. Practi- 
cally all refer to the hypertrophy of the skin and subcutaneous 
connective tissue with vascular disturbances and resulting exudate. 
The congenital form of elephantiasis usually involves one or more 
limbs. The pathological picture differs from the true form in that 
connective tissue hypertrophy and normal cell infiltration are 
absent. 

No one has been able to obtain cultures of bacteria except during 
the recurring active cutaneous reactions seen in the majority of 
cases of elephantiasis. It must be remembered, however, that a 
few cases of elephantiasis occur without local inflammatory mani- 
festations. Sistrunk had several of this type in his series. Bac- 
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teriological studies were made in most of the cases. In one of 
these in which there had never been local inflammation, Magath 
was able to grow, in pure culture, a green-producing streptococcus. 
In another case in which there were local manifestations he was 
able to isolate practically the same organism from the deep tissues 
during a period of quiescence. 

EtrotocicaL Factors. Manson has traced the life cycle of 
the filaria which he considered the etiological factor. Objections 
have been made because central blockage of the lymphatics cannot 
produce peripheral edema, and because it has been impossible to 
find filaria in the blood of patients with well developed elephantiasis, 
who, at some former time, were known to have been hosts of the 
filaria. Manson did not attempt to explain the former criticism, 
but the second issue was well known to him. He believed that 
the lymph blockage was accomplished by the death of the parent 
worm, which was caused by the lymphangitis observed in all cases 
of elephantiasis that he studied. He also believed that trauma to 
the part harboring the parasite would cause the premature parturi- 
tion of the ova which, being larger than the embryo filaria and not 
having power of motion, would cause blockage of the lymphatics. 

Blockage of the lymphatics with subsequent edema is not suf- 
ficient to explain the connective tissue hypertrophy which is the 
most characteristic histo-pathological element of the disease. An 
abundance of experimental proof as well as an enormous amount 
of clinical material indicate that edema will not excite cell pro- 
liferation. 

DisTRIBUTION: AGE AND SEx. Elephantiasis has not been 
recognized as a transmissible disease, although a few reported 
cases would indicate that it might be. Tuberculosis and syphilis 
have a questionable relationship to elephantiasis. Operative in- 
terference with the inguinal lymphatics has preceded some cases 
of genital elephantiasis. A preponderance of data favor the idea 
that the edema and hypertrophy which characterize elephantiasis 
develop as the result of the action of pathogenic organisms, even 
though it has not been proved that a specific organism is responsible 
for the disease. It is the exceptional case that did not begin 
following lymphangitis, cellulitis, dermatitis, or some manifestation 
of a local infection. In a few cases onset has been insidious, with- 
out symptoms, either local or general, that would lead one to think 
of an infectious process. This has been observed many times. 
Webb mentions the same type of case observed by him in India. 

Elephantiasis is observed in all parts of the world; but as an 
epidemic it exists only in certain circumscribed areas in the tropical 
or subtropical regions. In the United States and Canada, it is 
uncommon and never epidemic. 

In the 33 cases studied in the Mayo Clinic the youngest patient 
was aged twelve, the oldest fifty-five years. In tropical countries, 
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men are affected more often than women, supposedly on account 
of injuries and infections to which they are more often subjected. 
Women and men were affected about equally in the cases reported 
from the Clinic. 

PATHOLOGICAL Finpincs. Most authors have represented the 
same pathological findings in elephantiasis. Paget describes 
elephantiasic tissue as “closely woven and very tough, and on 
section to exude a whitish fluid.”” Pusey considers hypertrophy 
of the subcutaneous tissue the most characteristic feature; he said 
that the hypertrophy converts the part into a dense fibrous structure 
in which are usually found dilated lymph spaces. The chorium 
is greatly thickened, and the matting together of its layers dis- 
organizes its typical arrangement. The epidermis may or may 
not be thickened. The sebaceous glands, sweat glands, and hair 
follicles may be unchanged or destroyed. Stelwagon agrees with 
Pusey that the chief change is hypertrophy of the connective tissue, 
but he contends that the blood-vessels are also changed, and adds 
that Mosely and Morrison found an increase in the pigment matter. 
Hartzell draws attention to a plugging of the veins with a thrombus 
composed of leukocytes. Elliott believes that there are more 
changes in the arteries than in the veins. Unna believes that the 
condition begins quite superficially by a blocking of the veins from 
the inflammatory process excited by the bacteria. There is a 
subsequent destruction of some of the vessels, with still more 
edema, and the ever present bacteria, lying latent in the tissue 
ready to flare up, produce still more hypertrophy of the tissue, 
thereby interfering more with the circulation. This chain of 
events continues until finally there is an enormous tissue hyper- 
trophy, with destruction of many superficial blood-vessels draining 
the part, and resulting edema. 

In the cases of elephantiasis studied, the epidermis was thinned 
out when the extremity was unusually large. There was always 
some change in the blood-vessels. Occasionally there was a marked 
thrombosis and lymphocytic infiltration around the vessel, especially 
in patients who had had violent cutaneous reactions. The lym- 
phocytic infiltration was always mild in the patient who had not 
suffered from recurring attacks of erythema; but some of the 
sections representing the most marked hypertrophy were obtained 
from patients who had never had erysipelas, cellulitis, or any symp- 
tom to indicate inflammation in the part. In such cases there 
was more evidence of lymphocytic infiltration in the deeper layers, 
and the aponeurosis was often more thickened; also, there were 
more changes in the bloodvessels of the deeper tissues than in the 
chorium. It may be assumed’ that in many patients who develop 
elephantiasis, the inflammatory reaction necessary to produce 
cell proliferation is caused by low-grade organisms confined to the 
subcutaneous tissue and not of sufficient virulence to produce local 
or constitutional reactions, 
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SuRGICAL TREATMENT. Mann calls attention to the two prin- 
ciples which, at present, are the basis for the surgical treatment 
of this condition: (1) establishing new lymph paths; and (2) 
connecting the edematous elephantiasic tissues with the normal 
musculature below the aponeurosis. 

Sistrunk has performed a modified Kondoleon operation on about 
40 patients with elephantiasis. He removes, besides the aponeu- 
rosis, a wide piece of skin and subcutaneous tissue nearly, though 
not quite, so wide as the aponeurosis. Recently he has also removed 
small sections of the aponeurosis in the iliac regions in patients 
with the disease especially pronounced in the thighs and hips. 
Sistrunk believes the removal of large pieces of diseased skin and 
subcutaneous tissue (not capable of functioning because of the 
destroyed vascular lymph supply) is of great importance. 

If these patients are kept in bed for a week or more before 
operation, the parts will be reduced in size and operation made 
easier. Morphine given before operation minimizes the shock. 
In extreme cases, a complete operation cannot be performed at 
one time, but similar operations on different portions of the ex- 
tremity may be performed at different times. Operation does not 
cure elephantiasis, but the condition can be greatly relieved. Better 
results will be obtained if the patients wear elastic stockings inde- 
finitely, perhaps permanently. 

Experiments. Since I believed that the hypertrophy and edema 
which characterize elephantiasis is caused directly by the action 
of pathogenic bacteria, I attempted to prove it by experiments on 
dogs. Bockhardt injected a culture of living organisms (the 
coccus of Fehleisen) into the tissues of a pedunculated malignant 
tumor which subsequently took on changes typical of elephantiasis. 
In a series of experiments on animals, an attempt was made to 
lower the resistance of the part by interfering with the lymphatics 
draining the region. Later, the venous return was also partially 
ligated, further to lower the resistance of the part. The animals 
were then inoculated with a green-producing streptococcus obtained 
by Dr. Magath from the subcutaneous tissues of two patients in 
Dr. Sistrunk’s series. Dr. Magath describes the technic used and 
the type of organism cultured as follows: 

“A small piece of tissue taken from the leg (elephantiasis) was 
introduced directly and immediately into a tube of glucose broth, 
and incubated for forty-eight hours. At the end of that time a 
smear made from the broth showed numerous small, short chains 
of streptococci. Transfers were made by streaking a plate of 
blood agar; the streptococcus was present in pure culture. The 
colonies were minute, semi-flattened and circular, growing slowly 
with the formation of a slight amount of green pigment, less than 
Streptococcus viridans but more than typical pneumococcus. The 
broth culture was used for the first animal injection, and sub- 
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cultures taken from this in broth were used for subsequent injections. 
A similar organism was isolated from a piece of tissue taken from 
the scrotum of another patient with elephantiasis, and this was 
used for the last series of animal inoculations.”’ 

Twenty animals were used. To favor the development of the 
organism, the lymphatics of the groin of the leg were dissected out. 
In others, the femoral vein was also ligated. Controls were used. 
The injections of the organisms were made intravenously and 
subcutaneously in different groups of the animals. The intra- 
venous injections were made on the evidence that a blood-borne 
organism is responsible for the condition. The opposite leg from 
the one in which the lymphatics or veins, or both, were molested, 
was used for the injection. We undertook this work with the 
full understanding that the production of a chronic lesion in an 
animal offered many difficulties. It is well known that animals 
may not respond to certain organisms as does man. Moreover, 
the cultures used must be kept under artificial conditions for a 
long time and would lose some of their activity. 

In some of the experiments neither the operative procedure nor 
the injected bacteria produced any noticeable effect. In many 
instances the removal of the lymphatics, and particularly the 
ligation of the venous return, produced edema of the leg for a vari- 
able period. The edema did not persist for any great length of 
time and a condition resembling elephantiasis never occurred. 
The effect attributable to the bacteria was obtained. The results 
of the experiments were negative with regard to the production of 
elephantiasis. 

Conclusions. 1. The characteristic feature of elephantiasis is a 
hypertrophy of the collagenous connective tissue with some degree 
of lymph and venous stasis. 

2. The hypertrophy of the connective tissue and the corre- 
sponding stasis are probably the result of repeated insults from 
pathogenic bacteria. 

3. In one group of cases of elephantiasis, there is an outward 
manifestation of infection evidenced by erythema and adenitis. 
This type is more common. There is a second group in which the 
disease develops insidiously, and without any local manifestation 
of infection. From the pathological study of these cases, | am 
convinced that they too have an infection basis, which is confined 
to the lower layers of the subcutaneous tissue, and of such low 
grade as not to excite any local symptoms. 

4. Anything that causes venous stasis could be considered a 
predisposing factor in the development of elephantiasis. 

5. Central blockage of the lymphatics probably cannot produce 
permanent peripheral lymph stasis. 

6. The parent worm of filaria may excite inflammatory changes, 
and elephantiasis may be produced in such cases by pathogenic 
bacteria, the filaria being a predisposing factor. 
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7. In the Kondoleon operation, we have a means of rendering 
useful service to patients with elephantiasis, although the operation 
does not positively cure the disease. 
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A STUDY OF URINARY OUTPUT AND BLOOD-PRESSURE 
CHANGES RESULTING IN EXPERIMENTAL ASCITES.* 
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PHILADELPHIA, PA. 


(From the Presbyterian Hospital, Philadelphia, and the Department of Pharma- 
cology, University of Pennsylvania.) 


In the following paper it is intended to present some simple 
experimental data dealing with artificially increased intra-abdominal! 
pressure, in the attempt to elucidate the mechanism of some com- 
mon vascular and renal secretory changes which occur in association 
with ascites. 


* The writers desire to express their thanks to Prof. A. N. Richards for laboratory 
facilities and valuable suggestions, and to Dr. A. B. Light for technical assistance 
in connection with these experiments. 
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The physician who carefully studies patients whose condition 
is complicated by ascites (the usual case is cardio-renal), will notice 
that this is accompanied by a diminution of urinary output and 
that paracentesis abdominalis for removal of a fluid collection is 
usually accompanied by a slight rise of blood-pressure. The uri- 
nary output is in a measure restored to normal by the operation of 
paracentesis. 

These features are not satisfactorily explained, either in text- 
books on physiology or physical diagnosis. Nowhere does one 
discover any mention of the influence of ascitic effusions upon either 
caval circulation or renal output. Krehl' makes the following 
statement, which is quoted as bearing on the problem under con- 
sideration: “If the quantity of blood that flows through the kidney 
be diminished, a small amount of highly concentrated urine is 
secreted; in other words, the diminution in the total solids is not 
parallel to that of water. . . , a diminished renal circulation 
may occur in the absence of any local constriction of the renal 
vessels, either because the general arterial pressure is reduced or 
because the pressure in the renal veins is raised. The reduction 
of the general arterial pressure may result from a wide-spread 
vasomotor paralysis or from a weakening of the left ventricle. 
The pressure in the renal veins may be raised by an occlusion of 
these veins, or of the vena cava inferior; by an increase in the 
general venous pressure from a weakening of the right ventricle; 
or by a diminution in the aspirating action of the thorax.”’ 

It has been shown by Paneth,? and later by de Souza,’ that 
every venous obstruction in the kidney lessens the urinary out- 
put as soon as it reaches a certain (moderate) degree. 

That the presence of fluid in the abdomen causes a diminution 
of urinary output in cases in which but little renal pathology is 
demonstrable, is illustrated by the following history. 


CasE Report. Mary S., aged fifty-three years. Admitted 
March 27, 1921. 

Chef Complaint. Decreasing urinary output. Abdominal swell- 
ing. 

Present Illness. Patient was well until four weeks ago, when 
abdominal soreness and swelling began. Urinary output has 
steadily decreased. No dysuria; never any hematuria. Ankles 
have not been swollen. No dyspnea nor palpitation. Sleeps 
poorly. Appetite good. Constipated. 

Past Medical History. Always well except for dyspepsia. 

Family History. Husband living and well. Seven children 
living and well. 

Social History. Housework. Born in Ireland; in United States 
thirty years. Drinks tea and coffee, alcohol in’ moderation. 
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Physical Examination. Well developed adult white female. 
The examination of the head, neck, chest and extremities was 
negative. 

Abdomen: Liver and spleen not enlarged. Abdomen much 
distended and resistance is encountered although no mass is pal- 
pable. Dulness in the flanks with coronal tympany. No areas 
of tenderness. 

Gynecological Examination. Bilateral and perineal lacerations. 
Uterus not enlarged; fixed but not tender. 

Diagnosis. Rapidly growing mass; origin undetermined. 
Advice: Laparotomy. 

Clinical Notes. March 28. Has voided only 2 ounces since 
admission. One ounce of urine obtained on catheterization. 
Patient feels all right except for abdominal distension. 

March 29. Roentgen-ray report: Irregular shadow in lower 
abdomen, probably due to large mass. 

Cystoscopic report: Bladder depressed anteriorly and trigone 
markedly elevated. Both ureters catheterized for 27 cm. with- 
out encountering any resistance. Passage of catheters not followed 
by any material quantity of urine sufficient to indicate hydroureter 
or hydronephrosis. Indigo-carmine, right, nine and a half; left, 
eleven and a half minutes after injection. 

Operation. Abdomen opened below umbilicus. Peritoneum 
thickened and adherent. About 1.5 gallons of straw colored fluid 
poured out, apparently contained in two or three large cavities 
formed by intestinal adhesions. Mesentery and omentum were 
thickened and friable, while a chain of thickened and enlarged 
glands ran along the mesenteric attachment throughout the length 
of the small intestine. Diagnosis: Carcinoma; impossible to deter- 
mine the primary focus. Kidneys on palpation appeared to be 
normal. Enlarged glands and a piece of thickened omentum were 
removed for section. Abdomen closed with drainage. 

March 31. Patient much more comfortable. Urinary out- 
put has greatly increased. 

Tissue Diagnosis: Scirrhous carcinoma. 

The following are laboratory findings for the first twelve days 
following the patient’s admission to the hospital: 

Urine. The specific gravity varied between 1020 and 1030. 
A very faint trace of albumin was found on the first examination 
otherwise the results were negative. The volume output in twenty- 
four hours was between 210 to 270 cc before operation; after oper- 
ation this was between 500 to900 cc. The phenolsulphonephthalein 
was 15 per cent in two hours. 

Blood. Wassermann, negative. Urea nitrogen, 19 mg. per 
100 ce. 

Blood-pressure. March 28, 130 to 65. April 5, 120 to 70. 
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Abdominal Fluid. Polymorphonuclears 33 per cent, lympho- 
cytes 67 per cent. Negative for tubercle bacilli. 

We have here an example of massive ascites, due to rapidly 
progressing malignancy, in which, with no apparent renal path- 
ology, urine output is greatly cut down; with removal of the ascitic 
fluid, urinary output immediately returns to a volume approxi- 
mating the normal. 

The intra-abdominal tension required to produce a diminution 
of urinary output is not great. ‘Two patients whose intra-abdominal 
tension was measured by means of trocar and attached mercury 
manometer, registered pressures of 15 to 20 mm. This agrees with 
the measurements of Quirin,! who records 20 mm. as the intra- 
abdominal pressure in two patients, each with an ascites amount- 
ing to about 7000 ce. 

Experimental Studies. ‘To obtain further information concern- 
ing the conditions which caused such marked changes in urine 
excretion in this patient, four experiments were performed in which 
intra-abdominal pressure of dogs was raised by injecting fluid into 
the peritoneal cavity, urinary output being measured at varying 
degrees of intra-abdominal pressure. 

Procedure. Female dogs, of approximately equal size, were 
used; to minimize as far as possible suppression of urine due to 
anesthetic and operation, they were given glucose solution by 
stomach tube, about twelve hours and again two hours before the 
experiment began. Anesthesia was induced by intramuscular 
injection of luminal, as a rule, supplemented by ether inhalation. 
Carotid blood-pressure was recorded by a mercury manometer. 
Through a midline abdominal incision, a cannula was inserted 
into each ureter, and these were connected to a glass tube which 
passed through the urethra; urine excretion was measured either 
by volume or in drops. The rectum was divided and a glass tube 
introduced through the anus; this tube was connected to a pressure 
bottle containing the fluid to be introduced and to a vertical glass 
tube which acted as a manometer, the pressure readings being 
given in millimeters of mercury in the following sections. The 
abdomen was then closed tightly. 

The fluid was kept at 37° to 40° C., and, when it was desired to 
raise intra-abdominal pressure, was forced into the abdomen by 
way of the rectum by pumping air into the pressure bottle con- 
taining the fluid. In three experiments, 0.9 per cent saline was 
used; in the fourth, 5 per cent acacia was added, in the hope of 
diminishing the absorption rate of the fluid. There were no 
apparent differences in the results obtained with the two solutions. 

Results. Urine excretion was always totally suppressed when 
abdominal pressure was raised to 30 mm. of mercury. Pressures 
iower than 15 mm. had no constant effect on rate of urine flow, 
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but from 15 to 30 mm. there was always constant diminution. 
(Figs. 1, 2 and 3). 
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Fig. 1.—Tracing to show decrease in urinary output and suppression of urin 
which follows a gradually raised intra-abdominal pressure. A slight fall of carotid 
blood-pressure is also to be noted. 
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Fia. 2.—Tracing to show urinary suppression following increased intra-abdominal 
pressure, and the diuresis which may occur, at suppression pressure, when saline is 
introduced intravenously. 
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Fic. 3.—Tracing to show the effect of varying intra-abdominal pressure upon urine 
output, carotid blood-pressure, femoral pressure and jugular pressure. 


On releasing abdominal pressure, by allowing fluid to flow back 
into the bottle, urine usually began to appear promptly; in one 
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experiment there was total suppression at 30 mm. abdominal 
pressure, while urine reappeared at an intra-abdominal pressure 
of 28 mm. (Experiment 2), demonstrating the constancy and 
abruptness of the suppression threshold (Fig. 1 and 2). 

Accompanying a rise of intra-abdominal pressure from zero to 
30 mm. there was usually a fall of 5 to 10 mm. in carotid blood- 
pressure (Figs. 1, 2 and 3). 

These changes in urine secretion might have been due to pressure 
on the ureters, to changes in the general circulation, or to pressure 
on the renal veins. 

That the suppression was not due to compression of the ureters, 
is shown by the results of injecting saline intravenously while 
urine flow was inhibited by an abdominal pressure of 30 mm. 
Such an injection was always followed by a profuse flow of urine, 
which could be readily inhibited by raising intra-abdominal pres- 
sure to 35 to 40 mm. (Fig. 2, Experiment 2.) 

Changes in the general circulation were not constant, but usually 
there was a fall of 5 to 10 mm. in blood-pressure when intra-abdom- 
inal pressure was raised sufficiently to suppress urine. This fall 
is scarcely enough to cause total suppression of urine, and urine 
was often excreted readily at a considerably lower level of blood- 
pressure, if abdominal pressure was low. Furthermore, blood- 
pressure might fall less than 5 to 10 mm., and in one instance it 
rose as abdominal préssure was raised (Experiment 2); often, 
after a primary fall, blood-pressure rose while intra-abdominal 
pressure was held at 30 mm. until it was higher than before the 
fluid was injected into the abdomen, but no urine appeared. In 
every case, urine was suppressed by an abdominal pressure of 30 
mm. regardless of the blood-pressure level. 

Of all the structures concerned in the normal renal function, 
the renal veins are most susceptible to external pressure, since 
pressure within the inferior cava is normally only a few millimeters 
of mercury. Consequently, onward flow in this vessel must cease 
when pressure upon it becomes greater than pressure within it, 
and could only be maintained by a rise in venous pressure to a 
point equal to the external pressure. 

To determine the presence of a rise in venous pressure, vertical 
glass tubes, coated with wax, were connected with a femoral and an 
external jugular vein, while abdominal pressure was raised and 
lowered. Biood rose in the femoral tube to a height almost exactly 
equivalent to existing abdominal pressure, and rose or fell pro- 
portionately as abdominal pressure was raised or lowered. ‘There 
was no appearance of blood at any time in the jugular tube, though 
saline flowed readily and completely from the tube into the vein 
(Fig. 3, Experiment 2). 

The rise in venous pressure must, therefore, have been due to 
factors operative only below the diaphragm. 
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In order to determine if this rise in venous pressure was effective 
at the point of entrance of the renal veins, a small catheter, coated 
within by means of solid sodium citrate, was connected to a verti- 
cal tube and its tip introduced into a femoral vein. 

Blood rose in the tube to a height equivalent to the existing 
abdominal pressure. The catheter was pushed on within the 
inferior cava, with no change in height of the blood column, until 
the tip of the catheter reached a point just above the diaphragm, 
when all the blood flowed rapidly out of the tube (Experiment 3). 

The catheter was then introduced into the left external jugular 
vein and pushed on until its tip was in the inferior cava. There 
was no rise of blood in the tube as long as the tip of the catheter was 
above the diaphragm, but as soon as it passed below, blood rose 
to a height almost equivalent to abdominal pressure. 

A rise in intra-abdominal pressure is thus seen to cause a rise 
in abdominal venous pressure, and this is effective throughout the 
entire inferior caval system below the diaphragm. Its effect on 
renal function is directly comparable to the effect of partial occlusion 
of the renal veins, which uniformly causes partial or complete 
suppression of urine (Paneth; de Souza). 

The first effect of a sudden increase in intra-abdominal pressure 
is probably a collapse of the inferior cava, for venous pressure is 
lower here than in its tributaries. Consequently, filling of the 
heart must be interfered with until venous pressure rises sufficiently 
to overcome the external pressure, and the fall in blood-pressure 
which follows a sudden, though comparatively slight increase in 
intra-abdominal pressure is probably due to this. The ultimate 
level maintained by blood-pressure when intra-abdominal pressure 
is held at a high level must depend, to some extent at least, on the 
proportion of total blood volume required to maintain the higher 
level of abdominal venous pressure, and which is thereby lost to 
the effective circulation. 

Under such circumstances of increased intra-abdominal pressure, 
abdominal venous pressure must rise to a point almost, if not 
exactly, equal to the intra-abdominal pressure, and measurement 
of the latter is, therefore, an index of the pressure against which 
the renal circulation is working. 

In experiments in which fluid was injected quite rapidly into the 
abdomen, 750 cc always raised the intra-abdominal pressure to 
the suppression point of urine (30 mm.) while 1000 cc caused 
marked respiratory distress. 

When fluid was introduced gradually (Experiment 4), so that 
time was allowed for compensation to occur, 2100 ce was required 
to raise intra-abdominal pressure to 30 mm., and this relatively 
enormous volume caused no apparent distress. Beyond this 
point, however, slight increases in volume of fluid caused marked 
pressure symptoms, due, apparently, to yielding of the diaphragm, 
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and after 2400 cc had been introduced, blood-pressure fell sharply 
to zero, the heart giving a few spasmodic beats, but entire recovery 
occurred promptly when fluid was allowed to escape. It was now 
possible to reinject rapidly almost 2000 ce of fluid before any 
symptoms resulted, and at least 300 ce must have remained in 
the abdominal cavity. 

Apparently the abdominal muscles lose their tonicity when 
gradually distended, and in this way large volumes of fluid can be 
accommodated in the abdominal cavity without the extreme rise 
in intra-abdominal pressure seen when much smaller amounts are 
rapidly injected. The diaphragm seems to retain its tone much 
longer, but, once it yields, a slight further increase in pressure 
causes prompt and very marked disturbances of the circulation, 
these being probably due to an occlusion of the great veins, so that 
filling of the heart is prevented. Pressure on the ventricles direct 
would probably not cause so sudden a failure. 

Protocols. /xperiment 1. To determine the effects on urine 
excretion and blood-pressure of sudden changes in intra-abdominal 
pressure. 

Female fox terrior, 5.8 kilos, was given 400 cc of 5 per cent 
glucose, by stomach tube, at 9.30 a.m.; luminal, 0.12 gm. per kilo, 
at 10 a.m. Ether during operation only. Tracheal cannula; 
left carotid connected to manometer. 0.9 per cent saline was 
used to raise abdominal pressure. Urine output was measured 
in cubic centimeters per three minute period. 


Blood- Abdominal Urine ce per 

Time, pressure. pressure. 3 minutes Conditions. 

ers 78 0 0.30 Control. 

« 30 0 750 ce saline injected into abdo- 
men; suppression. 

> 25 0.05 Fluid held in abdomen. 

‘(fe « . & 6 0.08 Fluid flowing back into bottle. 

4 0.45 Recovery. 

4 0.1 Recovery. 

4.51 . — 30 0 750 ce saline injected into abdo- 
men; blood-pressure rises; 
suppression. 

12 0.1 Fluid flowing back into bottle. 

10 0.13 Recovery. 


If the injection of fluid be performed more slowly, it causes a 

progressive lag in urinary output and complete suppression, when 
the intra-abdominal pressure reaches 30 mm. (Fig. 1). 
Experiment 2. A. To determine whether compression of the 
renal pelvis or ureters by the intra-abdominal pressure is a factor 
in the suppression; to determine whether, at the intra-abdominal 
suppression pressure, diuresis may be produced by increasing 
arterial blood-pressure (Fig. 2). 


888 THORINGTON, SCHMIDT: A STUDY OF BLOOD-PRESSURE 


B. To determine if there is a rise in abdominal venous pressure 
as intra-abdominal pressure is raised (Fig. 3). 

Female fox terrior, 7.5 kilos. 5 per cent glucose, 500 ce at 
5.00 p.M., May 23 and at 9.30 a.m., May 24, luminal, 0.12 gm. per 
kilo, at 10.00 A.m.; ether during operation only. 5 per cent acacia 
in 0.9 per cent saline used to raise abdominal pressure. Venous 
pressures recorded later in experiment by cannulas in right femoral 
and left external jugular. 


Blood- Abdominal Urine drops ; 
pressure. pressure. per minute. Conditions. 


3 Control. 


1 Acacia injection begun. 

750 ce acacia injected ; suppression. 

Fluid held in abdomen. 

Fluid released. 

Recovery. 

Recovery. 

750 ce acacia injected; suppression. 

50 ce saline intravenously (note 
diuresis). 

More acacia injected into abdo- 
men; suppression. 

Recovery; pressure released. 

Acacia injected slowly. 

Injection continued; lag in output. 

Injection continued. 

Injected continued. 

Injection continued; suppression. 

Pressure released. 

Recovery. 

Recovery. 

Acacia reinjected; suppression. 

Pressure released. 

Control; venous pressure: femoral, 
6.9; jugular, 0. 

Acacia into abdomen; venous pres- 
sure: femoral, 20; jugular, 0. 
750 ce acacia injected; venous pres- 
sure: femoral, 24; jugular, 0. 
Pressure released; venous pressure: 

femoral, 9; jugular, 0. 


Experiment 3. To determine if pressure is raised in inferior cava 
at point where renal veins enter, as intra-abdominal pressure is 
raised. 

Female mongrel, 5.2 kilos. Glucose 5 per cent, 500 cc at 
5.00 p.M., May 26 and 10.00 a.m., May 27, luminal, 0.012 gm. per 
kilo. Saline used to raise abdominal pressure. No ether required. 

Details of experiment were almost exactly the same as Experi- 
ment 2, and results entirely confirmatory. 

Catheter used for recording pressure within inferior cava, con- 
nected to vertical tube, as manometer. 


9.20) 
0 
200 . 66 20 
. . 68 30 
30 . 82 30 
15 
. 104 10 
J: 100 4 
82 30 
2.62 . . 110 30 j 
2.54 . . 102 40 
3.06 104 10 
3.08 ; 90 20 
3.10 . 84 25 
3.15 . . 84 28 
3.20 . . 80 30 
3.28 . . 88 28 
3.32 . . 90 20 
3.36 . . 88 18 
3.39 . . 80 30 
3.42 . 80 28 
« 8 
28 
4.29 . 12 
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Abdominal Catheter Venous 
pressure. inserted (mm.). pressure (mm.) Conditions 
4 , é Control; catheter in femoral vein. 
19 ‘ Saline injected into abdomen. 
19 Saline held in abdomen; catheter pushed on. 
19 8-4 Same. 
19 2% Blood flowed sharply out of tube. 
16 Catheter in jugular vein; saline held in 
abdomen. 
16 F ) Catheter pushed on; saline held in abdomen. 
16 3 : Catheter tied in place and animal killed; 
tip of catheter in inferior cava just below 
the diaphragm; at 22 cm. from opening 
in femoral vein, tip of catheter was in 
inferior cava, just above diaphragm. 


Experiment 4. To determine if there is a loss of tonicity of 
abdominal muscles when intra-abdominal pressure is gradually 
increased. 

Female dog, 8.6 kilos, glucose 5.00 p.m. and 11.00 A.M. as usual. 
Anesthesia by ether only. Saline injected into abdomen, in 50 cc 
portions, allowing five minutes between injections. (No urine 
was excreted at any time during the course of this experiment.) 


Total Abdominal Blood- 
fluid. pressure pressure Conditions 


0 0.0 120 Control. 

100 8.0 112 Sharp fall of blood-pressure followed sec- 
ond 50 ce injection. 

500 116 Blood-pressure did not fall after subse- 


quent injections. 
1000 


1500 7.6 Abdomen very tense, but no dyspnea. 
2000 26 ; No apparent change. 

2100 : 2 Still breathing quietly. 

2250 


2300 3: Fall in abdominal pressure and blood 
pressure, with marked dyspnea; lower 
ribs bulging suddenly. 

2350 Very marked respiratory distress. 

2400 é ? Blood-pressure fell sharply to zero; then 
infrequent, spasmodic heart beats and 
agonal respiration; recovery prompt on 
releasing pressure. 

Conclusions. 1. A rise of intra-abdominal pressure to 30 mm. 
(mercury) is uniformly followed by complete suppression of urine 
in dogs; pressures lower than 15 mm. have no constant effect; 
from 15 to 30 mm., there is progressive diminution in rate of urine 
excretion. There is usually also a fall of 5 to 10 mm. in arterial 
pressure. 

2. Venous pressure within the inferior caval system below the 
diaphragm rises with intra-abdominal pressure, and to almost 
the same extent. 

3. Suppression of urine with high intra-abdominal pressure is 
probably due to the rise in abdominal venous pressure, the effects 
of which on the renal circulation are comparable to those of partial 
occlusion of the renal veins. 
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4. The fall in blood-pressure seems to be due to a temporary 
collapse of the inferior cava, until the venous pressure has risen to 
a point equal to intra-abdominal pressure. 

5. When fluid is gradually introduced into the abdomen, the 
abdominal muscles lose their tonus, and much more fluid can be 
accommodated without pressure symptoms. The diaphragm is 
the last to yield, and its yielding is following by rapid circulatory 
failure, while respirations continue. 

It is suggested that the loss of tonus in the abdominal musculature 
occurs as a means of compensating for ascitic collections which 
would otherwise raise abdominal venous pressure sufficiently to 
cause urinary suppression. 

It is suggested that, since the rise of venous pressure resulting 
from the presence of an ascitic collection in the abdomen is limited 
to the venous circulation below the diaphragm, this may be a factor 
in the comparative limitation of the peripheral edema to the lower 
extremities in cases of inferior caval obstruction. 

Dana and McIntosh® report a case of superior caval obstruction 
in which edema occurred chiefly in the face, neck and upper extrem- 
ities; the lower extremities were not involved to any great extent in 
the edema. This should be contrasted with the inferior caval ob- 
struction type of edema dealt with in the present paper. 
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SIGNIFICANCE OF THE WILDBOLZ AUTO-URINE REACTION 
IN TUBERCULOSIS, WITH A REPORT OF 100 CASES. 


By Mivron Smiru Lewis, M.D., 


NEW YORK CITY. 


(From the A. Jacobi Division for Children, Service of Dr. A. L. Goodman; from the 
Medical and Surgical Wards of the Lenox Hill Hospital, New York City.) 


Tue tuberculin test has been regarded by many workers both 
in surgery and medicine as a certain sign of a tuberculous focus, 
but its limitations have been found and it is not now regarded as 
a complete automatic diagnosis but as an indication of the necessity 
for looking further. 

Hence, when Wildbolz and his co-workers published that they 
believed it was possible to demonstrate the activity of a tuber- 
culous process through the proof of antigens in the urine by means 
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of an allergy reaction of the skin, an added stimulus was given to 
the efforts to find a positive test which would demonstrate with- 
out any doubt the presence of an active tuberculous process. 

Wildbolz and his co-workers worked on the theory that when 
there is an active tuberculous process in the body there must be 
products of disintegration due to the tubercle bacilli, and that 
these products of waste or disintegration are antigens or anti- 
bodies which are removed by the various secretory organs. The 
only question was whether the existence of these antigens could 
be proven. 

Wildbolz assumed that if there was an active process in the body 
then there should be antigens excreted in the urine and that this 
urine, after certain modifications would, if injected intracutaneously, 
cause the skin to show infiltration and redness similar to that after 
the injection of tuberculin. If this reaction was positive then he 
assumed that as proof that the antigens were in the urine and 
also that there was an active process in the body producing these. 
If, however, the reaction was negative then it was assumed that 
this demonstrated that there were no areas of activity in the body. 

Wildbolz stated further that the above reaction would not occur 
with urines from supposedly healthy individuals or from urines 
of persons with tuberculous processes that have been healed. 
Moreover, it never occurs unless the person gives a positive re- 
sponse to an injection of 1 to 10,000 dilution of tuberculin. Wild- 
bolz first injected tuberculin in a patient to show whether the 
patient was allergic or not. Then he applied his auto-urine test 
when, if it did react, he was convinced it was proof of an active 
process in the person whose urine was used. Hence where there 
is an anergic person, that is one who would not react to his own 
urine, the test seemed to be of greater value inasmuch as it 
could be tried upon some other person who first reacted positively 
to tuberculin, because a person reacting to tuberculin would react 
positively to the auto-urine test. The reason for using the tuber- 
culin test first was solely to show whether the person on whom it 
was performed was hypersensitive, or not. 

In demonstrating the superiority of the auto-urine test over the 
tuberculin, Wildbolz demonstrated that the tuberculin response 
persisted unmodified for a much longer period than the response 
of the urine, which fades out completely in seventy-two hours. 
If the urine reaction persists after the clinical healing of the tuber- 
culin process, then, said Wildbolz, we can be confident that there 
is some other condition present elsewhere. The specific nature of 
the urine reaction he demonstrated even more conclusively by the 
fact that after the subsidence of the urine reaction, if an injection 
of 1 to 10,000 tuberculin was injected near by, the apparently 
extinct urine reaction would flare up anew, the infiltration and 
redness becoming more distinct and more marked again. 
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The Auto-urine Test. In preparation of the auto-urine test, the 
first thing to consider is a method by which the antigens can be 
concentrated from the highly diluted urine in a sufficient quantity 
for demonstration without destroying the antigens, which are 
destroyed at a temperature of 60° C. The technic is as follows: 
100 ce of morning urine is evaporated to 75 of its volume, or 10 ce, 
in vacuo, at a temperature not exceeding 50° C. When the 
urine is concentrated to 75 of its volume, the contents are placed 
in a sterile test-tube and allowed to stand for twenty-four hours. 
Then the contents are filtered through sterile filter paper impreg- 
nated with 2 per cent phenol. {5 of a cubic centimeter of the 
filtrated urine is then injected intracutaneously on the anterior 
surface of the forearm, using exactly the technic of the Schick 
test. The reaction is manifested by a local infiltration and red- 
ness at the point of the injection, which develops within twenty- 
four to forty-eight hours after the introduction of the urine. The 
size of the infiltration varies from 5 to 15 mm. In every case 
a control is injected in the same manner and in the same quanity 
on the opposite forearm. The control being a 1 to 10,000 solution 
of tuberculin. 

The theory of the auto-urine test sounds very plausible, but 
is it possible to prove that there is an active tuberculous process 
in the body by the injection of one’s own urine, after certain modi- 
fications, and obtaining a response in a local reaction? 

We know that the skin of certain individuals is more sensitive 
than that of others particularly so when these individuals have 
had previous infections such as tuberculosis, asthma, hay fever, 
etc. We know that these persons who display an intense reac- 
tion to foreign proteins always react to the skin tuberculin test. 
If this is so, then why should not these persons who react to proteins 
also react in the same way to the antigens supposedly thrown 
off in the urine after some infection other than tuberculosis, for 
if there are antigens given off in the urine from an active tuber- 
culous process somewhere in the body, no matter how remote the 
focus may be, then there must also be antigens given off in the 
urine from other infections as well, as in pneumonia, typhoid fever, 
syphilis, staphylococcemia, and endocarditis? «So if the urine from 
these persons is injected intradermally, why should it not show 
a similar reaction, and how are we to differentiate these reactions 
from each other? 

In cases of apparently healthy individuals free from any sign 
or symptom of tuberculosis, I prepared a number of urines and found 
after injecting these that I obtained reactions similar to those who 
had tuberculosis. Certainly here there were no specific antigens 
to cause the reaction. In my series of healthy cases I became 
doubtful of the specificity of the auto-urine reaction and surmized 
that the reaction was the result of the traumatic and the chemical 
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qualities of the urine, and that while the urines of tuberculous 
persons may give a positive reaction, the same reaction may also 
be obtained from urines of non-tuberculous persons, sometimes on 
account of the presence of drugs in the urine, but also, in the absence 
of such a cause, from some unexplainable reason. 

The reaction appears to depend not only upon the quality of 
the urine injected but also on the receptivity of the patient, as the 
same sample of urine may give a positive, doubtful, or negative 
reaction in various persons who are in a tuberculous allergic state. 

On the whole, therefore, while the presence of antigens in the 
urine of tuberculous patients is a matter of scientific interest, no 
diagnosis, and still less an exact appreciation as to the activity 
of the disease or its clinical prognosis, can be based on this reaction. 

According to Petersen, it has been shown that from the time 
of birth of the individual the organism begins to alter in the reactivity 
of the skin, which, at first negative to tuberculin, increases pro- 
gressively with the age of the individual until in adult life a maxi- 
mum is reached and maintained, but during this period not only 
does the skin become sensitive to tuberculin, but it becomes increas- 
ingly sensitive to a series of other bacterial and plant proteins and 
extractives as well. We are dealing with a more or less sensiti- 
zation or allergy of the skin. This allergy may be a more or less 
specialized property of the skin or may be localized in certain 
areas of the skin. As a result of it the tissues acquire the ability 
to react more energetically and more promptly to outside stimuli, 
whether specific, as with tuberculins, or non-specific as when other 
proteins are injected in and about an area previously injected. 
The conclusions, therefore, is that in tuberculous individuals the 
skin and the body as a whole are hypersensitive not only to tuber- 
culins but to proteins in general. It must always be borne in 
mind that when the injection is made a certain amount of tissue 
injury is done and that some of the cells may be injured both by 
the trauma and the toxic material injected. 

From these observations it is apparent that non-specific factors 
can undoubtedly influence the tuberculin reaction or the other 
skin reactions, both in the sense of depressing and accelerating the 
reactivity of the skin. 

In performing the auto-urine test in persons with suspected 
tuberculous processes, how would it be possible to demonstrate 
the presence of antigens in the urine if there is some renal impair- 
ment, for then the antigens would be in such a diluted state that 
it would hardly be possible to demonstrate their presence by a 
reaction in the skin? If there is a positive reaction, how can we 
be sure that the reaction is not due to some chemical substance 
in the urine that was not altered by the evaporation of the urine? 

Reviewing the foreign literature on the subject, I found as 
follows: 
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W. Unverricht believed that the sensitiveness of the intracu- 
taneous test is due to the larger area in which the tuberculin and the 
tissue react, and that the more rapid absorption of the tuberculin 
is in consequence of the greater pressure with which it is forced 
into the lymphatics. H. Eliasberg and E. Schiff conclude that 
the urine reaction may be specific, but it gives no proof as to the 
activity of the lesion. R. Offenbacher does not believe the test 
to be reliable, as in a number of instances the tuberculin test was 
positive and the auto-urine test negative. T. Arlong, Piery, 
Ledru and Codier consider that the auto-urine test does not dif- 
ferentiate between an active and an inactive lesion. E. Liebhard 
states that in his series of cases the urine reaction was not intense 
enough and was too inconsistent to be of great practical significance 
in its present form. Hanns concludes that an active tuberculous 
process does not preclude a negative intracutaneous reaction except 
in fatal rapidly-progressing cases. Parallelism between the intra- 
cutaneous tuberculin and the urine reaction was not established. 
On the contrary, a feeble allergy toward tuberculin was associated 
with a strong urine reaction and vice versa. O. K. Klercher 
attempted, by means of the intracutaneous test, to differentiate 
active from inactive tuberculosis, but without success. 

G. Farrago and P. Randt conclude that the auto-urine reaction 
has no value whatsoever in the diagnosis of tuberculosis, as the 
reaction is due to certain chemical qualities in the urine and the 
question whether the urine of the tuberculous patient contains 
specific substances which are valuable in the diagnosis of tuber- 
culosis remains for further investigation. 

Reviewing the American Literature on the subject, I found only 
one article, written by C. B. Gibson and W. E. Carroll. This 
article working on the same line as Wildbolz worked, gives the 
data of some 40 cases but does not give conclusions either proving 
or disproving the efficiency of the auto-urine test. 

However, Petersen in his new book on Protein Therapy dis- 
proves Wildbolz’s statement that many patients with an active 
tuberculous process do not react to foreign proteins because they 
have an organic resistance or skin anergy. Petersen states that 
persons who have tuberculosis, hay fever, or other infections, 
show a skin allergy or skin hypersensitiveness due to the continual 
absorption of proteins and that these persons will react to almost 
every protein injected. This, obviously, is quite contrary to the 
Wildbolz statement. 

Wildbolz also states that the auto-urine test is always negative 
in non-tuberculous patients, but in my series of cases I cannot 
agree with this statement as I found a number of healthy persons 
who gave a positive auto-urine reaction, due, no doubt, either to 
the hypersensitiveness of the skin, or to some chemical substances 
in the urine or to traumatism from the injection. The auto- 
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urine reaction was also positive in a number of cases where the 
tuberculin test was negative and vice versa. 

Although I considered all these points I was determined to devote 
enough additional time to try to prove or disprove the efficiency 
of the auto-urine test for tuberculosis from the standpoint of 
activity. In my series of anergic cases I injected their urines into 

* persons who were allergic, but found that the result was very 
inconsistent and unreliable. Neither did those of my injections 
which were positive flare up again after an injection of tuber- 
culin. In only 5 cases did I get a systemic reaction, whether from 
the tuberculin or the urine I cannot say. All of the cases com- 
plained of a severe burning sensation after the injection of the 
urine and several had sore arms for a few hours after the injection. 
No burning sensation or sore arms were noticed following the 
tuberculin injections. 

I was convinced that if this test was reliable, we had at last 
found something which was a step forward and which would shed 
some light on the subject of the activity of tuberculosis, all other 
tests for tuberculosis having been very disappointing and as indi- 
cators of activity, valueless. 

But I found that the auto-urine test on the whole is one that 
cannot be performed on every person with the ease with which 
Mantoux or von Pirquet can be performed. In other words, it 
is not practical as it requires one who is familiar with the test and 
who has the time to devote to its preparation, which is consider- 
able, due to the fact that the evaporation of the urines alone require 
at least one hour. One can readily realize in my series of 100 cases 
how much time was consumed in the preparation of the urines. 

Summary of Results. 1. 7'uberculous Cases. Result in 48 cases 
of tuberculosis: In 44 cases of active tuberculosis, 26 resulted 
in a positive reaction; 18 resulted in a negative reaction; 4 of the 
48 cases were classed as inactive or arrested; 3 of these resulted 
positively and 1 negatively to the auto-urine test. 


Cases Mantoux Auto-urine 
; . Positive Positive. 
8 Negative Negative. 
5 Negative Positive 
Positive Negative. 


2. Non-tuberculous Pulmonary Conditions. Result in 24 cases: 
14 of these 24 cases gave a positive reaction in the auto-urine 
reaction; 10 of these gave a negative reaction. 


Mantoux Auto-urine 
Positive Positive. 
Negative Negative. 
Negative Positive. 
Positive Negative. 


Cases 
9 
3 
6 
6 
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3. Apparently Healthy Cases and Various Diseases. Result 
in 22 cases: 11 resulted in a positive auto-urine reaction; 11 resulted 
in a negative auto-urine reaction. 


Cases. Mantoux. Auto-urine. 


4. Allergic Cases with Positive Sputum. Result in 6 cases: All 
but 2 patients were negative when their urine was injected into 
their own skins, but when it was injected into allergic persons, 4 
of these gave a positive reaction. 


Cases. Mantoux. Auto-urine 
. . Negative Positive. 


Summary and Conclusion. 1. Healthy individuals and persons 
with non-tuberculous diseases may show a positive auto-urine 
reaction. 

2. Persons with healed tuberculous processes may show a positive 
auto-urine reaction. 

3. In allergic persons the auto-urine reaction has no practical 
value, as proven by inconsistent results obtained from injecting 
their urines into allergic persons. 

4. The auto-urine reaction is not reliable since in a number of 
-ases where the tuberculin test was positive, the auto-urine reaction 
was neagtive, and wce versa. 

5. It is not practical for every day use. 

6. The reaction appears to be due not only to the quality of the 
urine injected, but also to the receptivity of the patient, as the 
same urine may give a positive result in one person and a negative 
result in another. 

7. A positive result is not proof that there are antigens in the 
urine. 

8. In all probability this reaction is due to: The hypersensitive- 
ness of the skin; to chemical properties in the urine; to the trau- 
matism induced by the injection of the urine; to drugs in the urine. 

9. From a study of the cases that I have presented I have arrived 
at the conclusion that the Wildbolz auto-urine test for active 
tuberculosis has very little, if any significance, in its diagnosis. 

I wish to express may appreciation to Drs. A. L. Goodman and 
Jerome Leopold for their coéperation in making possible my work 
with the auto-urine test, 


beg 
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REVIEWS. 


CLINICAL DIAGNOSIS AND Symptoms. By ALFRED MArtinet, 
M.D. Authorized English translation from the third, revised 
and enlarged edition. By Louis T. peM. Sasous, B.S., M.D. 
Pp. 1388; 895 illustrations. Philadelphia: F. A. Davis Com- 
pany, 1922. 


Tuts two-volume work by Martinet, which has been translated 
by the younger Sajous, offers to the practitioner a fairly thorough 
discussion of physical diagnosis, laboratory diagnosis and analysis 
of symptoms. To the reviewer the second volume which contains 
the analysis of the different symptoms seems to be of greater value 
than the first volume. The first volume, on the examination of the 
various organs and portions of the body, seems to be somewhat 
superficial and to deal with the subject matter non-critically. A 
certain amount of material in the book is many years old and has 
not stood the test of time. In the second volume, however, the 
author has taken up systematically a discussion of symptoms. 
These are arranged alphabetically and the reader can in a minute, 
with a minimum amount of difficulty, determine the causes of hema- 
temesis or of hematuria or of jaundice, tremor or any other one of a 
host of symptoms. The book is profusely illustrated, largely with 
diagrams, which are well conceived and executed. It can be recom- 
mended most highly. M. 


DISEASES OF THE Ear, Nosk AND TuroatT. By WENDELL C. 
Puitups. Pp. 881; 572 illustrations. Philadelphia: F. A. Davis 
Company, 1922. 


In the sixth edition, Dr. Phillips has eliminated much that is 
obsolete and introduced recent methods in audiometry, bronchos- 
copy and laboratory diagnosis. 

The real test of such a work is its practical adaptability for use 
by student and practitioner. Its comprehensiveness, especially in 
minor detail, while somewhat confusing to the former group, will 
enhance its value to the latter. An increase in the number of basic 
anatomic illustrations in the nose and throat section would be help- 
ful. The book is more compact in its present form and everything 
considered is one of our most valuable reference works. B. 
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PracticaAL Puysics. By J. A. Crowrner, Sc.D., F. Inst. P., 
University Jecturer in Physics, as Applied to Medical Radiology, 
Cambridge University. Pp. 260. London: Henry Frowde, 
Hodder & Stroughton, 1922. 


Tuis little book is essentially a laboratory manual for elementary 
students of physics. It comprises a series of simple experiments, 
such as are used for teaching in every physics laboratory, so clearly 
and concisely explained that no student should shave difficulty in 
carrying the work assigned to a successful termination. Its scope 
is entirely limited to premedical teaching. , A. 


Dit LumBaLpuNKTION. By Dr. Martin Privat- 
dozent, an der Universitit Wien. Pp. 184; 8 illustrations. 
Wein: Rikola Verlag, 1922. 


THE anatomy and physiology of the regions involved, the various 
methods of examination and their diagr. .stic, prognostic and 
therapeutic significance are discussed, in the hope of correcting 
the serious errors encountered by the author in text-books and in 
the minds of his acquaintances. W. 


A Key to tHE By Lovis FauGEeres 
Bisuop, M.A., M.D., Sc.D., F.A.C.P., Professor of the Heart 
and Circulatory Diseases, Fordham University, etc. Pp. 94; 
43 illustrations. New York: William Wood & Co., 1923. 


THE story of electrocardiography has been told simply and in a 
most interesting manner in this little book, which should be of 
special value to those who now know nothing of electrocardio- 
graphy, wish to know something, but are unwilling to devote too 
much energy to the subject. The author is more optimistic as 
to the clinical value of electrocardiograms than most workers in 
this field. Several statements should not be permitted to go 
unchallenged. The author relates the waves of the electrocardio- 
gram to contraction of the heart and states that the work of the 
ventricle is recorded by the T-wave. It was demonstrated long 
ago that the electrical disturbances in the heart precede contraction 
by measurable intervals and it is now pretty well established that 
the T-wave records, not work of the ventricle, but subsidence of 
the excitation wave. Too much dependence is placed upon the 
electrocardiographic evidence of disproportionate enlargement 
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of one or the other ventricle. The reviewer must dissent from the 
author’s opinion that pulsus alternans is rare, and in view of the 
statement that he has no example of it in his collection of electro- 
cardiograms, refers him to Fig. 20, page 49. W. 


Tue Mepicat Cunics or Norta America (Vou. VI, No. 4). 
Pp. 831-1094. Philadelphia and London: W. B. Saunders 
Company, 1923. 


Tuts number contains twenty-six clinics from four of Phila- 


deiphia's iaigest hospitals, and numbers among its contributors 
McCrea, Riesman, >rris, Anders, Musser, Funk, and Pepper. 
The subjects dealt with vary.Widely, but there is, on the whole, 
a preponderance of clinics upon rare ¢e)ditions, in which diagnostic 
difficulties afforded the chief interest. Progably to the average 
reader Pepper’s Clinic to the first-year class in medicine, entitled 
“Diabetes Mellitus with Slight Acidosis: a Discussion of the 
Buffers of the Blood,” and Torrey’s discussion of “Aneurysm of 
the Aorta with Remarks Concerning the Effects of Anettysm on 
the Coronary Circulation” will be of the greatest interest. A. 


BIOMETRICAL Stupies IN Patuotocy. I. THe QuANTITATIVE 
RELATIONS OF CERTAIN VISCERA IN TUBERCULOSIS. By Ray- 
MOND Peart and AGnes Latimer Bacon. Johns Hopkins 
Hospital Reports, Vol. XXI, Fase. III. Pp. 72; Figs. I] and 
tables 23. Baltimore: Johns Hopkins Press, 1922. 


Tuts third emanation from the Statistical Department of the 
Johns Hopkins Hospital attempts to arouse the medico’s interest 
by considering man in the opening line as one of the higher Metazoa. 
In spite of the present popularity of biometrics, constitution clinics 
and such like, however, the pamphlet proved incapable of holding 
the reviewer’s attention. With relief he found a summary of only 
two and a half pages and there read “the general problem with 
which this paper, which is the first in a series that as a whole will 
deal with this problem, is that of the adaptive organic regulation 
of the normal balance of the parts of the body, operating under 
pathological conditions.” Fatigued by the endless quality of this 
sentence, he waded irresolutely through the six indices calculated 
from the data of 5,000 tuberculosis autopsies and the significant 
and insignificant negative and positive correlations deduced there- 
from. When sufficient vigor had returned, he analyzed the analysis 
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and was rewarded in finding that “broadly speaking” no correla- 
tion was possible in several of the ratios selected; also that with 
increasing age the heart tended to be relatively heavier than the 
other viscera studied and that in active tuberculosis, the heart was 
relatively to those viscera lighter than in inactive tuberculosis. If 
the reader’s interest is enough greater than the reviewer’s, he will 
turn to the text for the significance of these important facts. 


Rest AND OrneR Tuincs. By ALLEN K. Krause, A.M, M.D., 
Associate Professor of Medicine, Johns Hopkins University; 
Director, Dows Tuberculosis Research Fund, Johns Hopkins 
University; Editor, American Review of Tuberculosis. Pp. 
159. Baltimore: Williams & Wilkins Company, 1923. 


In antituberculosis propaganda the author believes that more 
stress should be laid upon the universal practice of better hygienic 
habits. Heretofore almost the whole emphasis has been placed 
upon the well-nigh impossible task of preventing infection with the 
ubiquitous tubercle bacillus. He makes a plea for the establish- 
ment in our medical schools of tuberculosis foundations for pur- 
poses of more effectual study and teaching in this field. As in 
most collections of addresses upon one subject, there is considerable 
repetition, but the style is forceable, and in the field of tuberculosis 
the author speaks with undoubted authority. A. 


“ARRIERS IN INFECTIOUS DISEASES, A MANUAL ON THE IMPORTANCE 
OF PATHOLOGY, DIAGNOSIS AND TREATMENT OF HUMAN CARRIERS. 
By Henry J. Nicnots, M.D., M.A., Major, Medical Corps, 
U. S. Army; Instructor in Bacteriology, Parasitology and Pre- 
ventive Medicine, Army Medical School, Washington, D. C. 
With a Section on, CARRIERS IN VETERINARY MEDICINE. By 
R. A. Ketser, D.V.M., M.A., Captain, Veterinary Corps, 
U. S. Army; in charge, Veterinary Laboratory, Army Medical 
School, Washington, D. C. Pp. 184; 11 illustrations. Baltimore: 
Williams & Wilkins Company, 1922. 


Tuis manual presents a fairly complete consideration of the 
subject of carriers. Unfortunately, the didactic rather than the 
monographic style of presentation detracts from the scientific 
value of the work by permitting the author to introduce personal 
convictions supported by an incomplete and rather hurried glean- 
ing of the great volume of literature on this important phase of 
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preventive medicine. The section on carriers in veterinary medicine 
is freer from this than is that on human carriers, and constitutes 
a very valuable, as well as the first, summarized review of this 
subject in medical literature. It is to be deplored that the lessons 
learned from the experiences of the World War in regard to the 
seriousness of hemolytic streptococcus complications, especially 
in respiratory diseases, are not emphasized. The introduction of 
the term phorology may not meet with general acceptance. 


Die Premerre. By L. Lewin. Pp. 517; 75 illustrations 
Leipzic: J. A. Barth, 1923. 


AN exhaustive treatise on arrow poisons of all kinds, giving the 
results of studies and experiments extended over thirty years. The 
poisoned weapons of the Middle Ages, of India, the Malayan Penin- 
sula, Australasia, Africa and North and South America are all 
passed in comprehensive review in a manner that makes the book 
of interest to physicians, naturalists, ethnographers and psycholo- 
gists alike. If its information is accurate, an estimate beyond the 
ability of the reviewer, this book should long remain an authorita- 
tive one on this subject. Kk. 


CiinicaL Laporatory Metuops. By R. L. Hapen, M.A., M.D., 
Associate Professor of Medicine, University of Kansas, Kansas 
City. First edition. Pp. 294; 74 illustrations. St. Louis: 
C. V. Mosby Company, 1923. 


“ ALL discussion of the interpretation of results has been intention- 
ally avoided. The book is in no sense a text-book.” On the other 
hand, it accomplishes well the limited purpose that the author has 
striven for, namely, to present succinctly a series of “laboratory 
procedures which have been thoroughly tried out and found to 
give accurate results.” It, therefore, should be of more value as 
a practical handbook than as a guide to the student of these 
topics. Going farther afield than clinical pathology in its narrower 
limits, the author has included chapters on the chemical exami- 
nation of the blood and other tissues, serology, clinical bacteriology 
and histological technic that will make the book cover the imme- 
diate needs of most clinical laboratories. 

Believing the book to be a good one, the reviewer may be per- 
mitted to call attention to a few minor desiderata: Goodpasture’s 
oxydase should certainly accompany if not displace the older 
Schultz method; insufficient emphasis is given to the importance 
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of cyst detection in amebic dysentery; the discription of Wilbur 
and Addis’ quantitative urobilin estimation in stools gives a dif- 
ferent calculation from the authors’, with resultant figures that are 
too high (most text-books, however, omit this test entirely!); the 
method for blood platelets is somewhat antiquated and should 
at any rate be supplemented by an indirect method; the authors’ 
names on page 113 are incorrect; the inclusion of a thick smear 
method for malarial organisms would have been desirable. On 
the other hand, it is up to date in most particulars, has the ear- 
marks of having been written by a capable worker, and the material 
is offered in very presentable form. The practice of frequently 
giving the author’s reference immediately beneath the title of 
the test is commendable. Throughout the book are useful tables, 
presenting valuable information in concrete form, also several 
laboratory aids of the author’s own devising. Altogether it con- 
stitutes a welcome addition to the clinical laboratory workshop. 


K. 


RuLes FoR Recovery FROM TuBERCULOSIS. By LAwRrason 
Brown, M.D. Fourth edition. Pp. 217. Philadelphia and 
New York: Lea & Febiger, 1923. 


PROBABLY in no disease is a well-considered and well-administered 
plan of treatment more important than in tuberculosis, and prob- 
ably nowhere in this country has the system of treating tuber- 
culosis been developed to a higher grade of perfection than at 
Saranac. From this unique source of experience the author answers 
the patient’s questions in his own language, and tells him not only 
what he must do to get well, but when and how and why. The 
book is valuable as a Jayman’s handbook, and may be consulted 
with profit by the physician as well. A. 


Minp AND ITs Disorpers. A Text-book for Students and Prac- 
titioners of Medicine. By W. H. B. Stoppart, M.D., F.R.C.P. 
Fourth edition. Pp. 592; with illustrations. Philadelphia: 
P. Blakiston’s Son Company, 1922. 


As is to be inferred from the title, this is primarily a text-book 
on psychiatry rather than neurology. It is divided into three 
parts: Part I deals with “Normal Psychology;” Part II, with 
the “Psychology of the Insane;” and Part III, with “Mental 
Diseases.” The book is refreshing in many respects. It gets 
away from the straight-laced classifications of many American 
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and German text-books of the period previous to the war. It 
shows a healthy appreciation of the best things contributed by 
the psychoanalysts, and of the contributions of such workers as 
Cannon, Sherrington and others; and, not least of all, it contains 
some practical though simple hints on usually neglected but 
necessary topics, such as Case-taking, General Treatment of the 
Insane and certain Medico-legul Procedures. The last topic, 
of course, is treated from the British point of view, but this does 
not discount its value from a general medico-legal point of view. 
Some of the best chapters under “ Normal Psychology,” are those 
dealing with Fatigue, Sleep and Dreams, the Sentiments, Language 
and the Ego. These are clearly written, brief and to the point. 
They show a familiarity with the best practical work of recent or 
current American and English psychologists of accepted standing. 
Under Part II there is a short chapter on Psychoanalysis. ‘This 
chapter follows Freud pretty closely, but effectively avoids intro- 
ducing discussion of material and methods that the best in Freudian- 
ism has already discarded. The paragraph on Technic is very 
explicit and helpful. 

In Part III the classification of the Neuroses and Psychoneuroses 
follows Freud pretty closely. It is pleasing to get a chapter on the 
Paraphrenias, for which Kraepelin must, of course, be thanked. 
The chapter on Epilepsy is one of the best written in the book, 
with possibly the exception of the paragraphs on treatment. It 
is interesting to note that luminal is not mentioned. The so-called 
“Organic Insanities” are treated in a rather cursory manner, 
and evidently with not the same enthusiasm as exhibits itself in 
the earlier chapters of the book. Their extreme brevity gives 
one the feeling that perhaps this portion of the book had been 
better omitted entirely. For a compact, readable, dependable 
and useful manual of mental disorders, however, the reviewer 
feels that the beginner, as well as the so-called “ busy practitioner,” 
would have to search far to find better. J. 


RADIO-DIAGNOSIS OF PLEURO-PULMONARY AFFECTIONS. By F. 
Baryon. Translated by James ALBERT Honey, M.D., Assistant 
Professor of Medicine in charge of Radiology, Yale School of 
Medicine. Pp. 183; 27 figures and 50 radiographs. New Haven: 
Yale University Press, 1922. 


Tuts volume is in five parts, taking up: (1) Methods of exami- 
nation, (2) radiological study of the pleuree, (3) bronchi, (4) lungs, 
(5) penetrating wounds of the thorax by war projectiles. The 
author has attempted one of the most difficult tasks in writing a 
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book on roentgen-ray diagnosis of chest pathology. Part II, 
dealing with diseases of the pleure, is admirably presented. The 
reviewer, however, feels that the volume is not complete, in that 
no study of conditions, such as pneumoconiosis and chest signs 
and pathology, caused by the inhalation of foreign bodies, is included. 
Then, too, there are quite a few eminent authorities that probably 
would feel that the chapter on pulmonary tuberculosis is rather 
weak. The book is well written, and the publishers deserve 
credit for the printing aud the type of paper that is used in the 
book. The illustrations are fair. The reviewer strongly feels 
that if the translator were given the privilege of editing the book 
the weak points would be remedied. P. 


Notes oN Marerta Mepica, PHARMACOLOGY AND THERAPEUTICS 
FOR DENTAL STUDENTS AND PRacTITIONERS. By FRANK COLE- 
MAN, M.C., L.R.C.P., M.R.C.S., L.D.S., Assistant Dental 
Surgeon St. Bartholomew’s Hospital, Dental Surgeon Royal 
Dental Hospital, ete. Fifth edition. Pp. 308. London: Oxford 
Medical Publications, 1922. 


Tuis little book deals in a concise but reliable manner with the 


materia medica, pharmacology and uses of the principal drugs 
employed by the dentist. The names of some of the preparations, 
being in accordance with the British Pharmacopeeia, will be 
unfamiliar to American students and practitioners. The book 
contains short chapters on vaccine therapy, organotherapy, electro- 
therapy and radiotherapy. I. 


EXERCISE IN EpucaTION AND Mepicine. By R. Tarr McKenzir, 
M.D., LL.D., Professor of Physical Education and Physical 
Therapy and Director of Physical Education, University of 
Pennsylvania. Third edition. Pp. 601; 455 illustrations. 
Philadelphia: W. B. Saunders Company, 1922. 


Tuts book is addressed to students and practitioners, to teachers 
of youth, medical and physical, hoping to give a comprehensive 
view of the space exercise should hold in a complete scheme of 
education and in the treatment of diseased conditions. Exercise 
has so many points of contact with education, and is so intimately 
related to mental, moral and social training, that a progressive 
educator is compelled to study its various phases. 

In this, the third edition, the author has inserted the results 
gained from his experience as, Physical Training Officer in the 
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British Army at Aldershot, as Medical Officer in Command of 
Convalescent Camps and as Inspector in such camps in England, 
Canada and the United States. He shows the part that exercise 
bears on the treatment of “soldiers” heart; the place Swedish 
gymnastics has taken in discipling great masses of slow, awkward 
men in speed, accuracy and alertness. He further shows how the 
maimed and crippled were and can still be reéducated in their 
last coérdination, their stiffened joints, shattered nerves and 
atrophied muscles. 

Exercise has come to stay. Italy and France have been shown 
its advantage; England, Germany and Sweden already know it. 
In the United States already twenty-three states have made 
physical education part of their school program. 

In this work the author shows in most convincing § style his 
thorough knowledge of his subject, and presents it in a most inter- 
esting and instructive manner. We all should have the work 
not only for our patients but for our own use as individuals. 


E. 


Nutrition OF AND CuILp. By C. ULysses Moore, 
M.D., M.Sc. (Pep.), Instructor in Diseases of Children, Uni- 
versity of Oregon Medical School; Medical Director of the 
Coéperative Infant Welfare Society of Oregon. Including menus 
and recipes by MyrtrLe JosEPHINE FEerGuson, B.S. in H.Ec., 
Professor of Nutrition, lowa State College, Ames, lowa. Pp. 
227; 33 illustrations. Philadelphia and London: J. B. Lippin- 
cott Company, 1923. 


THE reviewer welcomes a book on this most important subject 
which can be put into the hands of the young mother without 
feeling that she will be submerged in a maze of, to her, unintelligible 
scientific phraseology. The same feeling relates to the social 
worker and the visiting nurse. The author has brought out in a 
common-sense manner all that vital part ef the advances of recent 
years in nutrition which is necessary for a full understanding of 
the subject. There is a short discussion of the former and the 
newer ideas on nutrition. Then a definite statement as to the 
three known vitamins, their value and their distribution in food- 
stuffs, and the effects of their omission from the diet. To obstet- 
ricians, especially, the chapter of diet during pregnancy and lac- 
tation will be of interest. The subject of the diet of the normal 
baby, of the premature infant, of the older child are gone into in 
detail. The book makes rather a point of prevention of disease 
through proper diet than as a book on treatment of disease. The 
two appendices contain information often sought for in vain in 
books on nutrition, and add to the usefulness of the book. W. 


PROGRESS 


OF 


MEDICAL SCIENCE 


SURGERY 
UNDER OF 


T. TURNER THOMAS, M.D. 


ASSOCIATE PROFESSOR OF APPLIED ANATOMY IN THE MEDICAL SCHOOL AND 
ASSOCIATE PROFESSOR OF SURGERY IN THE SCHOOL FOR GRADUATES 
IN MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA; SUR- 
GEON TO THE PHILADELPHIA GENERAL AND 
NORTHEASTERN HOSPITALS. 


Results of the Treatment by Radiation of Primary Inoperable Car- 
cinoma of the Breast.—Lrr (Ann. Surg., 1922, 76, 359) says that 
primary inoperable carcinoma of the breast has shown good results 
by radiation. The type of radiation, however, must be properly 
selected for the individual case, while over-radiation must be avoided. 
The palliative operation following properly planned radiation is of 
service in well selected cases. The results to date are very gratifying 
and encouraging. As the disease itself and the technic of radiation 
become better understood, it is believed that more satisfactory results 
will follow. 

Diagnosis of Early Breast Tumors: Based on their Clinical Picture 
or their Gross and Microscopical Picture at the Exploratory Incision. 
Bioopcoop (Boston Med. and Surg. Jour., August 17, 1922, p. 243) 
says that more attention must be paid to history and to examination by 
inspection and palpation, first, to exclude the group in which operation 
is not indicated; second palpation of a definite lump must be developed 
to a method of greater precision; third, when tumors must be explored, 
surgeons must learn to recognize the benign type in which excision 
of the tumor with a zone of breast is sufficient for the protection of 
the patient. For the present, the mistake that should never be made 
is an incomplete operation for a malignant lesion. A mistake which 
is and must be made in a certain group ol benign lesions hard to 
recognize, is the complete operation. The author feels that trained 
surgeons can and do recognize cancer of the breast at exploration and 
also the distinctly encapsulated adenoma and blue-domed cyst. 


Autogenous versus Heterogenous Bone Pegs.—Tarmowsky (Surg., 
Gynec. and Obst., 1922, 35, 342) says that the clinical behavior of a beef 
bone graft depends entirely on the relative activities of the osteoblasts 
and osteoclasts. With proliferation of new cells from the living proxi- 
mal and distal ends of the fractured bone keeping pace with absorption 
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of dead cells from the graft, complete disappearance of the latter 
coincides with complete union of the fracture or filling-in of defect. 
With hyperactive new cell formation and sluggish absorption, the 
graft constitutes a sequestrum which either eburnates and remains 
in a state of quiescence or acts as an irritant foreign body with sinus 
formation and periodic extrusion of dead bone spicules. With hyper- 
active bone absorption and sluggish new bone formation, the graft 
disappears by combined extrusion and absorption before union or 
filling-in of defect has taken place. The factors which enable us to 
attain the ideal, 7. ¢., an even balance of absorption and proliferation 
are: (1) The thorough trimming off of dead bone proximally and 
distally with curette and chisel; (2) firm approximation of the bone 
graft to living bone; (3) absolute asepsis. Finally, it has seemed to 
the author that the term infection is used too loosely—it is in truth, 
rapid necrosis of the graft without true infection. In other words, 
subacute osteomyelitis with no antibody reaction on the part of the 
individual, should not be classed as an infection, but as an ordinary 
tissue necrosis. 


The Cause of Certain Acute Symptoms Following Gastro-enteros- 
tomy.—HapeEn and Orr (Johns Hopkins Hosp. Bull., 1923, 34, 26) 
says that the symptoms and chemical findings (in a short series of 
patients showing severe reaction after gastro-enterostomy) were char- 
acteristic of intestinal obstruction. The authors attribute the symp- 
toms to absorption of poison, probably formed in the duodenum follow- 
ing gastro-enterostomy. These patients showed a high level of non- 
protein nitrogen of the blood, low blood chlorides and suppression of 
chloride excretion following gastro-enterostomy. Marked alkalosis 
was noted in 1 patient; two had a CO, combining power at the upper 
limit of normal when first determined. Very high nitrogen excretion 
in the urine was also noted. All patients presented clinical symptoms 
of a severe intoxication, with laboratory findings characteristic of 
upper intestinal tract obstruction. It is probable that some duodenal 
obstruction at the site of gastro-enterostomy interferes with drainage of 
the duodenal loop. 

The Lymph Nodes in Carcinoma of Rectum.—McVay (Ann. Surg. 
1922, 76, 755) says that rectal carcinomas are the most common form 
of intestinal neoplasms and make up 4 per cent of all cancers of the 
body. The majority of patients are in the sixth decade, with males 
predominating slightly. The location of the growth on the rectal wall 
varies. About as many occupy the anterior wall as the posterior, with 
the greatest number of growths from the ampulla to the rectosigmoidal 
junction. Adenocarcinoma is the commonest type. Metastasis to the 
glands usually takes place slowly and the liver is the organ most affected, 
by secondary growths. The size of the growth in the rectum cannot be 
relied upon as an accurate index of probable lymphatic involvement. 
Growths without lymphatic involvement, tend to grow into the lumen 
of the bowel. Growths with slight lymphatic involvement, tend to 
spread by direct extension and are slow growing. Carcinomas of the 
rectum with extensive lymph-glandular involvement, tend to metas- 
tasize through the lymph stream early. Metastastic lymph-glandular 
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involvement can only be definitely determined by systematic micro- 
scopical study of all the regional lymph nodes. The size of the lymph 
node is not an efficient means of determining whether or not there is 
metastatic involvement. 


Intussusception—KH Liars (Am. Jour. Surg., 1922, 36, 307) says 
that intussusception is noted with greatest frequency in children less 
than one year old, the incidence of the abnormal occurrence gradually 
decreasing as age advances. It is not a disease per se, the intestine 
ordinarily being normal when invagination begins, later becoming 
pathological because of strangulation and consequent interference with 
its blood supply. The actual determining etiological factor of intus- 
susception appears unknown, but there are several anatomical peculiari- 
ties incident to infantile life which may be operative as predisposing 
or contributing causes. All medical and so-called mechanical methods 
suggested in the treatment of intestinal invagination are unwarranted, 
for they court disaster. Young children are not invariably unfavorable 
subjects for operative surgery. The tremendously and unreasonably 
high mortality of intussusception can be materially reduced by early 
diagnosis and prompt application of rational surgical principles. 
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Voluntal, a New Hypnotic.—MiLtneER (Deutsch. med. Wehnschr., 
1923, 49, 73) reports that voluntal (tri-chlor-ethyl-alcohol-urethane 
has proved, in his hands, an unusually safe and satisfactory hypnotic. 
It is almost tasteless and is readily administered in water, in which it is 
freely soluble. It produces a short stage of drowsiness followed by a 
deep, quiet, dreamless sleep from which the patient awakens fully 
refreshed. There is apparently a total absence of disagreeable after- 
effects, such as disturbance of digestion, headache, lassitude, dizzi- 
ness, etc. No evidence of cumulation was encountered in his rather 
wide experience of prolonged administration. The hypnotic dose is 
0.75 gm., but the factor of safety is apparently large, for no serious or 
even disagreeable symptoms were noted by the author when he took 
2.5 gm. Like most of the other aliphatic hypnotics, voluntal fails 
to induce sleep in the presence of pain, severe cardiac dyspnea, ete. 
It is, however, a safe and powerful hypnotic, and in effectiveness stands 
midway between carbromal (adalin) and barbital (veronal). 


) 
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The Treatment of Pernicious Anemia.—Though nothing is defi- 
nitely known of the true cause of pernicious anemia, RosENow 
(Klin. Wehnschr., 1923, 2, 24) declares that there is little doubt that 
there is an enormous increase in the destruction of red blood cells and 
that the regeneration of the erythrocytes by the bone-marrow is quanti- 
tatively and qualitatively defective. Therapy may, accordingly, be 
directed toward decreasing the excessive destruction of the red blood 
cells or toward stimulating their formation in the bone-marrow. The 
“hemotoxin”’ is probably elaborated in the alimentary canal, and many 
measures have been suggested to limit its production. Rectal and 
colonic irrigations, as well as those via the duodenum, are usually 
unsuccessful in combatting the formation of the “hemotoxin”’ or in 
lessening the severity of any of the symptoms. Certain agents have 
been recommended as adsorbents of the toxin, but they do more harm 
than good, since they interfere greatly with the action of the intestinal 
enzymes. Glycerine and cholesterine have been tried and discarded. 
Cultures of various bacteria have proved disappointing, despite the 
abnormal intestinal flora. Such radical operations as the establish- 
ment of an artificial anus and subsequent irrigation of the intestinal 
canal through the artificial opening are of but temporary benefit. 
One of the most trying features of the treatment of pernicious anemia 
is the selection of a diet which appeals to the patient and supplies a 
sufficient number of calories. The anorexia, which is so common, 
does not yield to bitters, but may disappear after the prolonged use of 
hydrochloric acid. Large doses of the acid (with or without pepsin) 
are called for and are most beneficial in the presence of achylia gastrica. 
A diet rich in protein seems to promote red blood cell destruction, 
while a diet rich in fats does not. Diseases of the mouth are common 
and demand careful treatment; glossitis is best treated with tincture 
of myrrh or some other simple mouth wash; pyorrhea alveolaris and 
carious teeth are handled along dental lines. Of the drugs that have 
been tried in pernicious anemia, arsenic is unquestionably the best. 
It probably does not act directly on the bone-marrow, but acts indirectly 
by hastening blood destruction and thus inducing an active erythro- 
cyte production. Arsenic may be administered either by mouth or 
parenterally. For oral use Fowler’s solution is the most popular; 
it is customary to begin with small doses (3 drops three times a day) 
gradually increasing to full therapeutic amounts (30 drops thrice 
daily). Arsacetin (0.05 gm. three times a day) has no advantages 
over Fowler’s solution. All arsenic preparations administered by 
mouth should be given after meals to minimize the local irritation. 
The arsenic must be continued for months or until saturation is reached; 
the most common symptom of saturation is paresthesia of the palms 
and soles. Habituation is readily induced in some patients, so that 
very large doses are not followed by poisoning. Parenteral adminis- 
tration of arsenic has no advantage over oral. Cacodylate of sodium 
is less active than Ziemssen’s solution (1 per cent sodium arsenite) 
and is not advised. Atoxyl is altogether too dangerous to warrant 
its employment. Arsphenamine enjoys no special advantages unless 
the anemia is associated with lues. Roentgen-rays and radioactive 
substances are powerful stimulants of the bone-marrow. Thorium-X 
is more active than radium and is to be preferred. Small “stimulant” 
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doses may be given two or three times a week for a month or two. 
Iron has always proved quite worthless. Intramuscular or intra- 
venous injections of blood have not proved as helpful as was antici- 
pated when they were first introduced. Extirpation of the spleen 
is sometimes followed by brilliant results, but the benefit is only tem- 
porary. While none of the procedures discussed is curative, some 
seem to induce remissions and thus prolong life. Among the most 
valuable measures are arsenic, intramuscular injection of blood and 
the drinking of thorium-X waters. 


The Action of Camphor, Menthol and Thymol on the Circulation. 
The reports of the effects of camphor as a circulatory and cardiac 
stimulant are so contradictory that Heatucore (Jour. Pharmacol. 
and Exper. Therap., 1923, 21, 177) deemed it worth while to attempt 
to clear up the confusion. Thymol is extensively employed in the 
treatment of ankylostomiasis and is reported to have led to occasional 
serious circulatory collapse. Menthol is related to camphor chemi- 
cally and is included in the study for the sake of comparison. It was 
found that all three drugs (camphor, thymol and menthol) depress 
the isolated heart of the frog as well as that of the rabbit, and that 
this effect is due to a direct depression of the cardiac muscle. The 
strength of the beat is much more affected than the rate of the con- 
traction. None of these drugs acts as an antidote to chloral, and a 
heart depressed by chloral is further depressed by the perfusion of 
any one of these drugs. Of the three, camphor is the least toxic and 
thymol probably the most. The coronary bloodvessels are dilated 
by all three—least by camphor and most by thymol. In anesthetized 
animals, camphor in non-convulsive doses does not cause a rise in blood- 
pressure, whether administered intramuscularly or subcutaneously. 
In animals deprived of cerebral hemispheres, no rise of blood-pressure 
is produced by huge doses (1 gm. per kilo). Even such small doses 
as correspond to those used in clinical medicine, caused a fall in pressure 
(15 per cent). The lowering of blood-pressure is ascribed chiefly to 
the depression of the heart muscle, and only to a minor degree to the 
relaxation of the bloodvessels. There is, therefore, no convincing 
evidence that camphor possesses any value whatsoever as a cardiac 
or circulatory stimulant. The unpleasant effects that sometimes 
follow the administration of thymol are due chiefly to a direct depression 
of the heart muscle, which is much more marked than with camphor. 

On the Sensitivity of Different Nerve Endings to Atropine.—'Text- 
books on pharmacology frequently state that atropine depresses or 
paralyzes the nerve endings of the parasympathetic nervous system 
and the clinician is led to believe that this action is induced by ordinary 
therapeutic doses. According to HENDERSON (Jour. Pharmacol. and 
Exper. Therap., 1923, 21, 99), this is not the case; indeed, the usual 
therapeutic dose of atropine slows the heart by stimulation of the vagus 
center and the vagus endings are not paralyzed. He accordingly 
determined the amounts of atropine necessary to depress the ends of 
the bulbosacral autonomic outflow and ascertained the amounts 
necessary to cause so complete a paralysis of the various nerve endings 
that nerve stimulation with an induced interrupted current became 
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ineffective. The nerve endings are depressed in the following order: 
Nasal, chorda secretory, cardiac vagus, tonus of pyloric sphincter and 
small intestine, bladder, oculomotor to the pupil, salivary vasodilator, 
vagus to intestine for rhythmic and peristaltic movements. The 
endings are paralyzed in the order: Cardiac vagus, chorda secretory, 
chorda vasodilator, intestinal vagus. The endings in the bladder 
cannot be completely paralyzed. In man it was found that 0.2 mgm. 
caused a decrease in nasal secretion but not marked drying of the mouth, 
while 0.3 mgm. dried the mouth. This amount relieved griping pro- 
duced by aloes. Two milligrams are required to increase the heart- 
rate to 150; this dose caused a submaximal dilatation of the pupil. 

The Action of Certain Depressant Drugs on the Sensory Threshold 
for Faradic Stimulation in Human Subjects and the Effect of Tobacco- 
smoking on This Action.—Ha and (Jour. Pharmacol. 
and Exper. Therap., 1923, 21, 77) used the Martin method for deter- 
mining the effect of the diethylbarbituric acid hypnotics, of antipyrine 
and of acetphenetidine upon the sensory threshold for faradic stim- 
ulation. Parallel observations were made when the subjects were 
smoking and when they were not. In non-smoking experiments, the 
barbitals produced a slight transitory decrease in irritability; anti- 
pyrine showed its maximum effect at the end of half an hour, when it 
had decreased irritability by 30 per cent; acetphenetidin was some- 
what more depressant, but its greatest effect was not shown till about 
ninety minutes after its ingestion. In all 3 cases, smoking tended to 
nullify the effects of these drugs, bringing the threshold observations 
within normal limits. 
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Physiology of Exercise in Children.—Seuam and Senam (Am. Jour. 
Dis. Child., 1923, 25, 1) publish the result of their observations on 
normal children of school age. They found that the pulse rate in the 
standing position is invariably higher than in the lying position, the 
ratio being 1 to 15. The systolic blood-pressure in the lying posture is 
invariably higher than in the standing posture. The ratio of the blood- 
pressure in the lying posture to that in the standing equals 1 toll. The 
ratio between the systolic blood-pressure in the lying and standing 
postures is about equal to the ratio between the pulse rate in the stand- 
ing and the lying postures. All forms of exercise produce an increase 
in the pulse rate and the blood-pressure, the increase depending mainly 
upon the type of exercise. Neither the amount of exercise nor the speed 
determine the time of maximum reading. In the majority of cases the 
increase of the pulse rate and the blood-pressure as well as the reaction 
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time of the blood-pressure are in direct proportion to the speed and the 
amount of work performed. Height and weight do not influence the 
maximum physical output. The maximum physical output is in direct 
relationship to age, circumference of the chest, circumference of the 
thigh and the vital capacity. Two formule have been computed for 
calculating the maximum physical output with age as the basis. The 
first formula, applying to children six to seven years of age, is 1000 
(5.45 age minus 25.3). The second formula, applying to children from 
eleven to fourteen years of age, is 3000 times the age. In exhaustive 
exercise on the ergometer, the increase of pulse rate varies from 48 to 
116 beats irrespective of age. It is not necessarily parallel to the 
amount of work performed. In exhaustive exercise the rise of blood- 
pressure is proportional to the increase of work in about 50 per cent of 
the experiments. The average rise in blood-pressure after exhaustive 
exercise equals 31 mm. in children aged from six to nine years and 35 
to 41 mm. in children who are older. The maximum rise equals 57 mm. 
and the minimum rise equals 16 mm. In 88 per cent of all the deter- 
minations made, the maximum reading of the systolic blood-pressure 
was seen within thirty seconds, and 12 per cent in from thirty to sixty 
seconds. In only 2 cases of the entire series was there a true delayed 
rise. In these experiments delayed rises did not occur after exhaustive 
exercise nor as the result of “temporary heart insufficiency.”” The 
reaction of the pulse is too long to be of any clinical value, as very few 
pulse rates return to normal within ten minutes. In general the reac- 
tion time of the systolic blood-pressure increases with an increase of 


work. There are exceptions to this. 


The Action of Atropine on the Stomach of Infants——SaLomon 
(Monats. f. Kinderh., 1922, 24, 75) found that atropine lowers the tone 
of the stomach in infants and slows peristalsis. It does not alter the 
secretion of acid, nor act on the pylorus. The favorable results of large 
doses of atropine in the treatment of pylorospasm depend on its action 
on the musculature of the whole stomach. While a normal infant shows 
a reddening of the scalp after 1 to 2 drops of a 0.1 per cent solution 
of atropine sulphate when it is indicated, as in vagotonia, the infants 
may tolerate much greater quantities, and as much as 6 to 8 drops six 
times a day. Atropine very frequently gives excellent results in the 
habitual vomiting of infants. 


Nutrition and Growth in Children.—Emerson (Bost. Med. and Surg. 
Jour., 1923, 188, 8) says that the forces affecting a child’s health, which 
must be codrdinated in order to secure success, are the home, the school 
und other agencies, medical care, and the child’s own interest. The 
following program is suggested: Weighing and measuring as a means of 
identification; diagnosis based on complete physical growth, mental and 
social examinations; removal of physical defects as a prerequisite for 
successful treatment; measured feeding or a forty-eight hour diet record; 
mid-morning and mid-afternoon lunches; mid-morning and mid-after- 
noon rest periods; regulation of physical, mental and social activities; 
nutrition classes for the treatment of malnutrition; nutrition diagnostic 
clinics for problem cases; and average weight for height as a minimum 
standard of nutrition and growth. 
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Simple, Practical Method for Feeding Infants——Cowir (Mich. 
State Med. Soc. Jour., 1923, 22, 10) states that the normal infant requires 
45 calories per pound or 100 calories per kilogram of body weight to 
maintain its weight. After determining on | ounce of sugar as a con- 
stant factor, and accepting all sugars as containing 120 calories to the 
ounce, it becomes a very simple problem to know how much milk was 
necessary for the balance of the daily food. For example, if an infant 
weighed 10 pounds, he would require 10 times 45 minus 120, or 330 cal- 
ories, which must be supplied in the milk. If there are 21 calories in an 
ounce of milk, 330 divided by 21 equals 15} ounces as the amount of 
milk necessary to balance the energy requirements. 


The Colloidal-gold Reaction in Acute Poliomyelitis——Reuan = Lir- 
vAK and ReGan (Am. Jour. Dis. Child., 1923, 25, 76) studied 42 cases 
of acute poliomyelitis, in which a study of the colloidal-gold reaction 
was carried out on 132 specimens of spinal fluid. There was always a 
reaction of colloidal-gold solution in the case of every poliomyelitic 
fluid taken during the acute stage of the disease. This reduction was 
constantly in the same zone; the zone of low dilutions or the so-called 
syphilitic zone. In 88 per cent of the spinal fluids examined, the reaction 
occurred in the first six dilutions between 1 to 10 and 1 to 320. In 14 spinal 
fluids the reaction extended to the seventh dilution, 1 to 640. These 
patients more or less characteristically presented marked polyneuritic 
or meningitic symptoms or else pronounced paralysis. The average 
curve or reaction showed very similar characteristics in the first and 
second weeks of the disease. A gradual decline in the curve was then 
noted. In no instance was a normal reaction encountered before the 
end of the third week of the illness. In 28 patients the spinal fluid was 
examined as late as the eighth week, and 15 or 65 per cent had become 
normal by that time. Cases in which a normal reduction returned 
early, from the third to the seventh week, were mild types of the dis- 
ease, while those in which the curve remained elevated beyond the 
eighth week had usually polyneuritis or extensive and slowly improving 
paralysis or both. The reaction showed no distinctive points in®the 
fatal cases, and therefore was of po value in prognosis in this regard. 
The positive reaction bore no constant relation to the presence of glob- 
ulin in the spinal fluid nor to its disappearance. There was no close 
ratio between the number of cells per cubic millimeter in the spinal 
fluid and the test, but as the cell count decreased the colloidal-gold 
curve subsided, but somewhat more slowly, remaining elevated for 
several weeks after the cell count was normal. With the subsidence of 
the colloidal-gold curve there was usually an accompanying improve- 
ment in the patient’s general condition, the paralysis, the meningitic 
symptoms, and the polyneuritis. It would seem that the return of a 
normal reduction of colloidal gold indicates approximately the end of 
the acute stage of the disease. As this coincides with the improvement 
noted clinically, this termination of the acute stage can readily be 
determined by watching the symptoms. In differential diagnosis the 
colloidal-gold reaction should be utilized in conjunction with history, 
symptoms and other laboratory data. 
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Evidence of the Necessity for a Bacteriological Standard for Grade 
“A” Milk.—Maruick and Witurams (Jour. Hyg., 1922, 21, 33) show 
the result of two farms producing milk of very different types although 
both were working under the same system of licensing. In neither 
case did the results compare with those obtained on a certified milk 
farm. Similar results were found to occur on certified milk farms when 
they first undertook production of this type of milk. They are due to 
the fact that the workers on the farms have to be trained in methods 
that are necessary for success. The certified farms have in the past 
been few in number, and have been under the control of those who are 
very anxious to produce a satisfactory result. These facts coupled 
with the fact that there is an official bacteriological standard to which 
the milk must attain, have made it possible to secure efficiency as time 
went on. There is no official bacteriological standard for Grade “ A” 
milk, so that stimulus to better production is lacking and should be 
provided. In view of the difficulty, which is sometimes found in bring- 
ing the standard of labor on a farm up to the required level, the authors 
feel that evidence that milk of the required standard of cleanliness is 
being produced, should be made a condition of licensing. If this is not 
done, there is a danger that milk not of the required standard of clean- 
liness may be sold as Grade “A” milk. In that case the consumer may 
find that the keeping qualities of this milk are no better than those of 
milk that had previously been purchased. If this is done, grave harm 
may be done to the milk industry, which is endeavoring to supply the 
public with milk of uniform quality. 
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Rupture of the Uterine Peritoneum with Premature Separation 
of the Placenta.—Evurincer (Monatschr. f. Geburts. u. Gyniik., 1922, 
59, 158) describes a case of a multipara who during the first part of 
labor developed symptoms of separation of the placenta. A physician 
summoned applied a tampon and brought the patient to the hospital, 
where she was admitted in a very weak condition. Movements of 
the child and heart sounds could not be found. Section under local 
anesthesia was immediately undertaken. On opening the abdomen 
there was a large quantity of fluid blood. The placenta had almost 
entirely separated and the patient died shortly after the operation 
from acute anemia. At the autopsy a longitudinal laceration of the 
peritoneal coat of the uterus was discovered which penetrated through 
the upper muscular layer. A considerable part of the bleeding had 
come from this. On examination it was found that the process known 
as necrobiosis was present and that blood extravasated when the 
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placenta began to separate had dissected and weakened the muscle 
fibers. Much of the hemorrhage had come from the rupture of the 
peritoneum and muscle. 

Excretion Through the Mammary Gland.—In the Journal of the 
American Medical Association, February 24, 1923, p. 557, is quoted 
the result of researches by Taylor concerning the composition of milk. 
In addition to the group of products manufactured de novo in the 
mammary gland, various substances are present which are also found 
in the blood and other fluids of the body of the animal. Among these 
are the so-called non-protein nitrogenous extradines, among which are 
the amino-acids, urea, creatin, creatinin and uric acid. Very fre- 
quently the blood has the same non-protein content as milk. Taylor 
has presented additional evidence that in the case of a warm-blooded 
animal during lactation, there is a definite relation between the usual 
output of nitrogen in the urine and the percentage of non-protein 
nitrogen in the milk. Both of these apparently depend upon the 
amount of protein taken in the food. In the blood are found the non- 
protein nitrogenous catabolites, and their concentration seems to 
determine the amount excreted in the urine and the percentage present 
in the milk. There is a distinct function of the mammary gland in 
this matter and waste non-protein nitrogenous substances evidently 
pass from the blood to the milk. The degree of concentration in the 
blood of the end products of protein metabolism determines the per- 
centage in which these substances are found in the milk. When this 
function of the mammary gland is considered, it may readily be seen 


that a condition may arise wherein the milk may contain substances 
which make it unfit for food. 


The Treatment of the Pyelitis of Pregnancy.—Rosinski (Mo- 
natschr. f. Geburts. u. Gynik., 1922, 60, 116) calls attention to the 
fact that pyelitis complicating gestation may sometimes end fatally. 
In these cases fever develops soon after labor, which may be rapid 
and comparatively easy. The fatal issue is often seen about the 
tenth day after the labor. While it is true that these occurrences are 
comparatively rare, the author recalls four instances in which the 
patient became critically ill. The first was a primipara at five months 
taken suddenly ill with high temperature, two weeks of general medical 
treatment produced no improvement and the patient’s strength failed 
rapidly. On admission to hospital she was stuporous, complaining 
of headache. There were symptoms of marked irritation of the 
peritoneum. The abdomen was distended, the patient vomited 
frequently and the tongue was dry, there was high fever and rapid 
pulse. Six days’ hospital treatment produced no improvement and 
therapeutic abortion was practised, followed by recovery. This case 
occurred twenty-two years ago and the subject of pyelitis was not 
as commonly understood as at the present time. The second case 
was that of a young primipara at seven months with high fever, irri- 
tation of the peritoneum, slight jaundice and pain in the right hypo- 
chondrium. <A diagnosis of gall-stones was made and operation was 
considered, this was declined although the patient was critically ill. 
The uterus was emptied and the urine obtained by catheter was loaded 
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with leukocytes. The recovery of the patient followed the termination 
of pregnancy. His third and fourth cases were similar in severity 
and recovered after the uterus was emptied. The writer discusses 
nephrotomy and admits that this deals efficiently in the acute danger, 
but it leaves the patient with a kidney fistula from which recovery 
may be long and tedious. Should pregnancy be interrupted after 
nephrotomy, conditions would not be favorable for healing. In his 
experience the pyelitis of pregnancy is seldom severe, simple treatment 
is usually sufficient for these cases, but where the condition becomes 
threatening the uterus should be emptied. The author describes the 
case of a young, vigorous woman who during her first pregnancy suf- 
fered from pyelitis with high temperature, during the puerperal period 
the condition of the urine did not greatly improve. The patient suf- 
fered little if at all and received no specific treatment for the condition. 
In the second pregnancy pyelitis recurred more severely and with 
great pain in the right hypocondrium. When labor came on pain 
becomes so severe in the region of the right kidney as to require the 
use of morphine for several days. On the third day of pain three 
small phosphatic stones were passed. In the third pregnancy the 
pyelitis became so severe that after a very excessive attack of pain, 
pregnancy was interrupted at the fourth month. 


The Practical Significance of Affections of the Kidneys and Abnormal 
Conditions of the Urine in Pregnancy.—Fink (Monatschr. f. Ge- 
burts. u. Gyniik., 1922, 60, 229) has studied 215 cases of pregnant 
women in whom there was some abnormal condition of the kidneys 
and also an abnormal urine. He believes that the pathology of the 
kidney in pregnancy divides the condition into three groups: (1) 
That known as the albuminuria of pregnancy; (2) the nephropathy 
of pregnancy; (3) the various forms of acute and chronic nephritis 
complicating pregnancy. The albuminuria of pregnancy is char- 
acterized by the presence of serum albumin and hyaline casts of no 
great number in the urine, and this condition is practically without 
serious danger to the patient. It is not a disease but the result of the 
increased susceptibility of the epithelia of the urinary tubules to blood- 
pressure and altered conditions. This state is to be distinguished 
from more serious conditions by the absence of edema, increased blood- 
pressure and other symptoms which are clearly present in more critical 
states. The so-called pregnancy nephropathy, by some called the 
kidney of pregnancy, the nephritis of pregnancy and the nephritis of 
the pregnant, is not a primary kidney affection; it is an edematous 
state which reflects a similar condition throughout the organism and 
in common affects the condition of the kidneys. In these cases there 
is abundant albumen and many casts are in the urine. The principal 
symptom which distinguishes this from the foregoing, is the presence 
of edema. This process may go to the point of causing increased 
blood-pressure and hematuria. From these indications it is natural 
to treat these patients by limiting carefully the amount of water 
taken and by giving food which is not rich in water and also in salt. 
Only those cases which are most acute and accompanied by very 
high blood-pressure become dangerous, and in these patients eclampsia 
often develops. Such cases demand hospital treatment. Acute 
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nephritis at any stage of pregnancy is readily distinguished from 
nephropathy by a careful study of the history. They should be 
treated during the pregnancy by methods usually employed, with the 
omission of hot baths. It may be difficult to distinguish them from 
acute and violent cases of nephropathy but the condition of the blood- 
pressure should in this particular be of great assistance. Chronic 
nephritis in pregnancy gives the characteristic history, the long con- 
tinuance of albuminuria, the presence of many casts and blood in the 
urine, the presence of fatty casts, of fatty elements in the urinary 
sediment, chronic headache, increased blood-pressure, a weakened 
action of the heart, disturbance of vision and cachexia. These cases 
demand very careful observation and thorough and efficient treat- 
ment. Nitrogenous food should be largely withdrawn, blood-pressure 
and action of the heart should be controlled and the examination of 
the eye grounds should be utilized as a valuable means of prognosis 
and the choice of treatment. This condition may clearly indicate 
the premature interruption of pregnancy. 


Roentgen-ray Pictures as a Means of Teaching the Mechanism of 
Labor.—WakNEKROS (Monatschr. f. Geburts. u. Gynik., 1922, 59, 
Heft 1-2) contributes a paper drawing attention to the value of this 
method of illustration in teaching the mechanism of labor. His 
article is somewhat in reply to a discussion or criticism of Sellheim, 
who has called attention to the fact that during labor the tissues of 
the child are subjected to unusual stress and therefore cannot give an 
accurate picture of conditions present. He illustrates with repro- 
ductions of roentgen-ray pictures showing unusual positions of the 
fetus and drawing attention to the fact that the whole fetal mass is 
elongated and very much compressed in its progress through the 
birth canal. The roentgen-ray pictures taken and copied by the 
author very little resemble those drawn ideally in text-books and 
aré of interest as showing the degree to which the fetus is subjected 
to pressure during parturition. 


An Unusual Complication in Twin Labor, the Entrance of both Heads 
into the Pelvis——Described by Maunert (Monatschr. f. Geburts. u. 
Gyniik., 1922, 59, Heft 1-2). The patient in her second labor, aged 
twenty-nine years, believed herself to be at normal termination of 
pregnancy. Membranes ruptured without pains which afterward 
developed and midwife was called. The head of the child was spon- 
taneously born but the remainder of the child, in spite of strong pains 
and strong contractions of the uterine muscle, was not delivered. 
Shortly after the birth of the head, the child died. On admission to 
hospital the mother’s temperature was elevated, pulse 120, uterus 
was in firm contraction, the urinary bladder distended above the 
symphysis, a contraction ring in the uterus could not be made out. 
No heart sounds were heard nor could fetal parts be clearly dis- 
tinguished. The head, already born, lay with the face directed pos- 
teriorly. The mucous membranes of the vagina and tissues about 
the urethra were edematous and suffused with blood. With the 
catheter 400 ce of cloudy albuminous urine was evacuated. While 
preparations were made to examine the patient, thoroughly, she had 
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a chill followed by a rise of temperature to 104° F. On examination 
the membranes of a second fetus containing a little amniotic liquid 
were detected; the head, with the sagittal suture transverse and occiput 
behind, was wedged upon the pelvic floor. The chest of the first 
twin was firmly wedged against the symphysis by the head of the 
second. Further spontaneous birth was impossible and as both 
children were dead the remaining membranes were ruptured and the 
head in the pelvis was perforated, the brain evacuated, and an effort 
was made through traction upon the head to deliver the second child; 
this failed and it was necessary to perforate the cranial bones of the 
second child, and to crush the tissues extensively before its body 
could be delivered. The perforated head of the second was then 
extracted by strong forceps. There was profuse postpartum hemor- 
rhage and the placenta was removed manually shortly afterward. 
On examination of the bodies of the twins, both female in sex, the 
pressure upon the thorax of one by the head of the other was dis- 
tinctly evident; at this point the skin was pallid, the neck deeply 
colored, giving the impression of congenital enlargement of the thymus 
or thyroid. The first child was 52 em. in length. The second had also 
a congenital thyroid enlargement but otherwise well developed, 48.5 
em. long. The placenta was duovular. On measuring the pelvis 
it was not contracted. The puerperal period was complicated by 
four severe chills and fever lasting for six weeks with cystitis and 
pyelitis. On the twelfth day the patient passed urine involuntarily, 
and a fistula developed between the bladder and the cervix. This was 
subsequently corrected by operation, and three months after the 
labor the patient was discharged from the hospital in good condition. 
The author has collected a number of cases similar to this in the liter- 
ature, and evidently the importance and severity of the complication 
will depend considerably upon the size and development of the children. 
The simultaneous engagement of twins with one child in breech and 
the other in head presentation is by no means unusual. In 51 such 
cases of simultaneous engagement, there were 12 where both heads 
entered the pelvis at practically the same time. 
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Vulvovaginitis—Vulvovaginitis has been termed a free lance disease 
by Stren (Surg., Gynec. and Obst., 1923, 36, 43), who points out that 
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although the physicians in diverse specialties accept the condition for 
treatment, there is no uniformity in diagnostic procedure or mode of 
therapy, nor is there any accepted plan of procedure endorsed by a 
single specialty. The treatment of the condition in the hands of 
various specialists varies from simple hygienic measures to the most 
painstaking local applications, but is for the most part empirical and 
frequently irrational. About a year ago, a joint meeting was called 
of the gynecological and genito-urinary departments of the Michael 
Reese Hospital Dispensary to discuss the problem of the disposition 
of the vulvovaginitis patients. No agreement could be reached. 
One physician claimed that all the cases were gonorrheal, another said 
that they were never gonorrheal, one held that they always arose 
from contact, and another believed that filth was the sole cause. With 
such diversity of beliefs as to etiological factors, naturally no plan of 
procedure could be outlined, and it was decided to investigate the 
cause of vulvovaginitis, clinically and bacteriologically. The con- 
clusions which the author has reached as a result of his investigation 
are that vulvovaginitis is an infection which is frequently gonorrheal 
in origin, but may even in purulent varieties be non-specific. Filth 
unquestionably plays a part in predisposing to the infection and may 
be the chief cause in the milder types. Diagnosis rests upon clinical 
evidence of the disease and smear examinations made by an expert. 
Cultures prove positive in about 50 per cent of gonorrheal cases and 
are therefore not requisite for diagnosis. Purulent vulvovaginitis 
should be vigorously treated by an approved method and a daily tub 
bath is an aid to local treatment, and in mild non-gonorrheal cases 
is all that is required for cure. Determination of cure rests upon the 
disappearance of clinical evidence of the infection, three negative 
smears at intervals of one week after suspending treatment and a 
period of observation equal in time to the duration of the treatment. 
Summarizing his results of treatment, the author states that gonorrheal 
vulvovaginitis can be cured by daily injections of 1 per cent mercuro- 
chrome ointment into the vagina in an average of 9.7 weeks. Suspicious 
cases can be cured in 6.5 weeks, and non-gonorrheal cases in 5 weeks. 
In 2 gonorrheal cases recurrence occurred after contagious disease 
(chicken pox, measles). In 1 non-gonorrheal case, recurrence occurred 
from no apparent cause three months after treatment was suspended. 
It is of interest to note that in six instances sisters were affected at 
the same time, and in each instance a remarkable similarity in clinical 
course, bacteriological findings and response to therapy was noted. 


Technic of Vaginal Drainage.—In discussing the technic of vaginal 
drainage of pelvic infections, Grrarp (California State Jour. Med., 
1923, 21, 9) states that in order to make the opening in the posterior 
fornix a most simple procedure and “fool proof” he has devised a 
clamp approximately 25 cm. long with a double curve and when closed 
the end forms an oval ball 3.5 em. wide and 2.5 em. high. The anterior 
surface of the ball is grooved transversely, and this groove the operator 
feels through the stretched tissues of the posterior fornix, and makes 
his incision directly down on the ball of the instrument, thus avoiding 
any possibility of injury to the rectum, which is held posteriorly by 
the lower half of the ball while the back of the cervix is pushed forward 
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by the upper half. If a large opening is desired, a crucial incision can 
be made at will, using the ball as a guide. After the incision is made, 
the clamp is opened by the assistant and the drainage material is 
placed between the jaws of the guide and withdrawn into the vagina. 
Gauze drains will cause more outpouring of lymph than rubber tubing 
or cigarette drains, which is to be desired, but they have the disadvan- 
tage of becoming entangled in the tissues when the lymph coagulates 
and causing injury to the granulations when the guaze is removed. 
In order to overcome this objectionable feature of gauze, Girard uses 
parafline gauze, which can be laid in strips between the plain gauze 
and the wound or can be used in the form of a casing for a cigarette 
drain which he has devised, the ends of the paraffine casing being made 
fan shape so as to cover any large denuded area which cannot be 
covered by peritoneum and thus protect the denuded area from becom- 
ing adherent to omentum, intestines or adjacent organs and which, 
when removed five or six days later, will not adhere to the protected 
area which by that time has become well endothelialized. 

Cystoscopy in Urinary Tuberculosis.—In commenting upon the 
value of cystoscopy in the diagnosis of urinary tuberculosis, BaLu 
(Brit. Jour. Surg., 1923, 10, 326) reminds us that renal tuberculosis 
is a slowly progressive disease which unfortunately may not give rise 
to symptoms of a sufficiently definite character to cause the affected 
person to seek advice until, it may be, considerable destruction of the 
affected organ has taken place; in fact, the involvement of the bladder, 
with coincident symptoms, may be the first indication of this serious 
malady. Symptoms indicating involvement of the kidney are of 
slow development and may be absent altogether, even when that 
organ has been completely destroyed, dysuria associated with fre- 
quent micturition at night as well as by day being commonly the first 
evidence of disease. Ability to recognize the appearances seen in the 
bladder by cystoscopic examination is therefore of great importance 
in the diagnosis of renal tuberculosis, more especially in demonstrating 
which kidney is at fault, as in 80 to 90 per cent of cases, so it is stated, 
one kidney only is affected in the early stages. It is frequently, from 
the technical point of view, a difficult matter to carry out a satisfactory 
cystoscopical examination in this condition. Prior to the appearance 
of tuberculous lesions in the bladder mucosa little difficulty presents 
itself, but when the latter exist, then, owing either to a spasm in the 
“arly stages or to infiltration of the muscle of the bladder wall in the 
later stages, it is often impossible to make a thorough investigation 
unless the patient is under a general anesthetic, the distention of the 
bladder with fluid in sufficient amount causing severe pain. It is the 
author’s practice, whenever a tuberculous infection is suspected, to 
adopt this procedure; even then, extreme care must be taken to avoid 
over-distention of the bladder, otherwise hemorrhage may be caused 
and irreparable damage supervene, such as the lighting up of a latent 
lesion or the introduction of a secondary infection, results easily induced 
by even a slight trauma. There is, moreover, a further difficulty in 
diagnosis from the pathological aspect, namely, that lesions may 
have assumed such characters, especially in the presence of secondary 
infection with other bacteria, as to render them indistinguishable 
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from those associated with other forms of cystitis; even in the absence 
of the latter, the bladder may have become so extensively involved 
in the tuberculous process as to make it impossible to identify the 
original site of the bladder lesion, which may be the only clue indi- 
cating its possible origin from the kidney. For this reason it is an 
extremely important matter that an early investigation of the bladder 
should be carried out in all suspected cases of infection: (1) In order 
to define the existence of any abnormality in the effluxes from the 
ureteric orifices or in the bladder mucosa; and (2) to recognize the 
position of such changes in order to obtain an indication of the site 
of the primary lesion. The latter point requires emphasizing, for the 
finding of tubercle bacilli in urine containing blood or pus, with symp- 
toms of cystitis, only indicates the presence of urinary tuberculosis; 
it offers no suggestion as to the requisite treatment. This the cysto- 
scope alone can give in the absence of localizing symptoms, which may 
be completely absent, but even if present, confirmation is always 
necessary. Some authors state that it is unwise to carry out cysto- 
scopical examinations in cases of tuberculous cystitis owing to the 
liability of causing further damage. It is agreed that it is unwise to 
employ this method of investigation during the acute symptoms of 
bladder infection, or more often than is necessary in the chronic stage; 
but it is obviously important that an exact location of the bladder 
lesions should be made as soon as possible, in order that the correct 
treatment may be determined. This information cannot be obtained 
without a cystoscopical examination, which should therefore be insisted 
upon. This advice of the author is quoted with the hearty endorse- 
ment of the editor in the hope that the forceful dissemination of such 
knowledge may be the means of saving many lives by bringing to early 
operation the early cases of renal tuberculosis, which can only be done 
by the careful investigation of all pyurias and dysurias of more than 
brief duration. 


End-results of Interposition Operation.—Many operations are fas- 
cinating to watch or perform, but in the field of gynecology it is doubt- 
ful whether any other operation interests the student or the novice 
more than the interposition operation for prolapse. Whether you 
would give the credit for the invention of this procedure to Wertheim, 
Schauta or to our own Watkins (where it properly belongs), the fact 
remains that it is an ingenious operation per se. However, the think- 
ing, conservative surgeon looks at an operation from another angle, 
namely the end-results. What are the end-results after this operation? 
SHaw (Surg., Gynec. and Obst., 1922, 34, 394) )has investigated this 
subject in 118 cases operated upon since 1900 in the gynecological 
department of the Johns Hopkins Hospital. Of this number he was 
able to trace 58 patients, 40 of whom were completely relieved of their 
symptoms, 13 were not improved, 3 had died after leaving the hospital 
and 2 died in the hospital, 1 from pulmonary embolism on the twelfth 
day and the other from a hemorrhage of the uterine artery on the 
tenth day. These results, 13 failuzes out of 53 cases, the author admits 
are not brilliant, although he thinks they might be partly due to the 
fact that most of the patients were of the dispensary type, from whom 
failures are heard of more readily than successes. With increased 
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experience in selection of cases in which the operation is suitable and 
with suitable modifications of the technic in the individual case, much 
better results have been obtained, as there has only been one failure 
since 1915 in 40 operations, 21 of Whom have been followed. The 
author concludes that the operation is limited to a small group of cases, 
near or subsequent to the menopause, where an abdominal suspension, 
combined with a thorough repair of the perineal floor is contraindicated. 
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Studies on the Pneumococcus. Acid Death Point of the Pneumo- 
coccus.—By seeding 5 ce of an isotonic broth, whose hydrogen-ion 
concentration ranged in eight steps from pH 4.47 to 7.8, with two drops 
of a saline suspension of washed living pneumococcus, and by trans- 
planting on blood serum after varying intervals of inoculation, Lorp 
and NYE (Jour. Exper. Med., 1922, 35, 685) found that at a pH of 4.47 
no living bacteria were obtained after an interval of one hour, and at a 
pH of 5.15 living organisms were obtained after one hour but not after 
two, while at pH 5.78, they were living after two hours but not after 
three, whereas at pH 6.33 living pneumococci were encountered after 
six hours, At a pH of 6.63 to 7.80, the transplants were positive from 
eight to ten days, indicating that the greater the acidity, the more 
rapid the death. 

In a second communication (Jour. Exp. Med., 1922, 35, 689) it was 
learned, from the results of a series of titrations, that suspensions of 
living pneumococci (Type I, II and III) in approximately isotonic stan- 
dard solutions and bouillon with pH varying from 4 to 8 after incubation 
show dissolution of bacteria in those solutions having a pH higher than 
about 5, the dissolution being most marked at a critical range of 
about 5 to 7. While some dissolution was encountered toward the 
more alkaline end, no dissolution occurred at the most acid end of the 
scale. Although dissolution took place at incubation, room and ice- 
box temperature, it was less marked at the latter. Dissolution also 
occurred in standard pH solutions with pneumococci allowed to grow 
and die out in glucose bouillon, but, unlike living organisms, the dissolu- 
tion was progressive from the acid toward the alkaline end of the scale. 
Pneumococci killed by heat for one hour underwent less dissolution 
than living organisms, while those killed by heat at 100° C. for five 
minutes did not undergo dissolution, and the addition of fresh human 
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seruin to the pneumococcal suspensions at varying pH prevented disso- 
lution. Dissolution occurred more rapidly at pH 6.1 in standard solu- 
tions in which large numbers of pneumococci had been previously dis- 
solved than in fresh standard solutions at the same pH. The authors 
believe that this dissolution can be ascribed to an enzyme derived from 
the bacteria themselves, calling attention to the fact that under similar 
conditions S. viridans and hemolyticus and S. aureus did not dissolve. 

In a third study (Jour. Exp. Med., 1922, 35, 699) suspensions of Type 
I, II and III pneumococci were added to the cellular material from a 
pneumonic lung due to Type I pneumococcus at varying hydrogen-ion 
concentrations. All types of pneumococci were found to undergo dis- 
solution at a pH of 6.95 and 5.5, but not at a pH of 4.5, whereas S. 
hemolyticus and viridans do not dissolve. The authors believe that 
an enzyme derived from the bacteria themselves or from the cellular 
material may be the cause of the dissolution. 

Finally (Jour. Exp. Med., 1922, 35, 703), the effect of bile at varying 
hydrogen-ion concentration on the dissolution of Type I, II and III pneu- 
mococci was determined by adding pnemococcal suspensions to fresh 
beef bile. After incubation it was found that the dissolution of the 
pneumococci occurred most rapidly in the bile at a slight alkaline reac- 
tion (pH 6.1). The authors believe “this is probably due to death of 
the organisms and activation of the endocellular enzymes at the opti- 
mum hydrogen-ion conccntration.” 


Melanoblastoma of the Nail-bed (Melanotic Whitlow).—Hertz_er 
(Arch. Dermat. and Syph., 1922, 6, 701) reports 2 cases of melanoblas- 
toma of the left thumb nail-beds in women, aged sixty-four and fifty- 
four years respectively. In 1 case there was a history of slight injury a 
year and a half previously, while in the other no record of trauma could 
be elicited, the condition beginning as a black spot under the nail four 
years previously. In both, too, the nail was absent, having been sup- 
planted by a blue-black ulcerating tumor, which had eventually become 
painful and sensitive. The border of the tumors was deeply pigmented. 
No lymphatic involvement was found in either case. Amputation was 
instituted in each instance, and at the end of two years in the first case 
and two months in the second, no evidence of recurrence could be 
demonstrated. The author was able to collect 17 additional similar 
vases from the literature. He thinks that the term “melanoblastoma 
of the nail-bed”’ is more accurate than “ melanotic whitlow” and should 
supplant it. 


Experimental Rickets in Rats. IV. The Effect of Varying the 
Inorganic Constituents of a Rickets-producing Diet.—Having pre- 
viously shown that rickets could be produced in rats by a diet composed 
of patent flour, calcium lactate, sodium chloride, and ferric citrate, and 
that it could be prevented by the substitution of 0.4 per cent basic 
potassium phosphate for an equal percentage of calcium lactate, 
PAPPENHEIMER, McCann and Zucker (Jour. Exper. Med., 1922, 35, 
421) report the above changes which were produced in additional rats 
by varying the inorganic constituents of the diet. It was found that 
rachitic bone lesions occurred in rats who had received a diet containing 
an excess of calcium but deficient in phosphates, while similar lesions 
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followed a diet deficient in calcium but containing an excess of phos- 
phates and that atypical rickets was produced by a diet deficient in 
both calcium and phosphates, whereas inorganic salts other than cal- 
cium or phosphate seemed to be without influence upon the develop- 
ment or prevention of rachitic lesions. The minimal amount of phos- 
phates required for calcification of young growing rats under the condi- 
tions of these experiments was about 160 mgm. per 100 gm. of diet. 
An excess of calcium was not necessary to the production of the rachitic 
lesions and a reduction of the calcium lactate in a given diet to 0.6 per 
cent (111 mg. of Ca per 100 gm. of diet) resulted in the development of 
typical rickets. Adult rats reacted to a deficiency of phosphate in the 
diet by the production of calcium-free osteoid in abnormal amount 
about the spongiosa and cortex and there was not produced any altera- 
tion of the epiphysial cartilage, as in growing animals. 


Experimental Rickets in Rats. V. The Effect of Varying the Organic 
Constituents of a Rickets-producing Diet.—Under conditions of experi- 
mentation similar to those previously employed, PAPrENHEIMER, 
McCann and Zucker (Jour. Exper. Med., 1922, 35, 447) continued 
their investigation of the prevention and production of rachitic bone 
lesions in rats receiving a diet in which the organic constituents were 
modified. It was learned that casein phosphorus did not prevent com- 
pletely the development of rickets when substituted in a given diet in 
amount equivalent to a protective dose of basic potassium phosphate; 
that the protection given by lecithin or yeast was proportional to the 
phosphorus content, and that vitamin A, in the form of butter or butter 
fat, to the amount of 10 per cent of the diet, neither prevents or cures 
rickets; that the substitution of 10 per cent of egg albumen in the given 
diet improved the nutrition but did not prevent rickets, whereas the 
addition of meat promoted normal growth and bone formation, although 
a diet of only meat and flour was inadequate for proper growth, leading 
to bone changes comparable to those observed on a diet low in calcium, 
but not in phosphorus. The authors state that “a diet has been found 
which contains the necessary food elements for approximately normal 
growth and in which the only known deficiency is phosphorus. This 
leads regularly to the production of rickets.” 


Do Species Lacking a Gall-bladder Possess its Functional Equivalent? 
—Some closely related species of animals have a gall-bladder while 
others do not. It is present in the cow, sheep, goat, hog and wild boar, 
and absent in the horse, deer and peccary. The hawk and owl possess 
it, while the dove does not, and among rodents, the mouse is found with 
the organ, the rat without it. Furthermore, the gall-bladder is not 
found in the pocket gopher, whereas it occurs in the striped gopher. 
Again it can be present or wanting in the giraffe. Having previously 
shown that the gall-bladder concentrates bile greatly and the ducts 
dilute it slightly, McMaster (Jour. Exp. Med., 1922, 35, 127) con- 
ducted a series of experiments on rats (animals devoid of gall-bladder) 
and mice which possess the organ, by determining the amount of pig- 
ment normally in the species and after ligating the bile ducts. Both 
the rat and the mouse were found to secrete larger quantities of bile 
than the dogs and cats, but less than guinea-pigs and rabbits. Bladder 
bile of the mouse was found more concentrated than common duct bile 
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and stasis bile showed a great increase in pigment content, whereas in 
the rat, stasis bile never became more concentrated than normal, 
indicating that the gall-bladder is absent from the rat not only in form, 
but in at least one of its important functions, that of a reservoir. On 
the other hand, although rat bile did not undergo condensation of bulk 
after leaving the liver, it contained about eight times as much pigment 
as did liver bile in the mouse, which becomes concentrated in the gall- 
bladder, so that, in either animal the bile as it reaches the intestine, 
may not be dissimilar, certainly in pigment, and perhaps in substances 
useful for digestion, although the author states that little can be said 
concerning the latter at present. 


A Three Months Old Strain of Epithelium.—Although the cultiva- 
tion of epithelium appeared to be more difficult than that of connective 
tissue, it seemed probable to FisHer (Jour. Exper. Med., 1922, 35, 367) 
that if epithelial tissue could be obtained free from connective tissue 
cells they could be kept in pure culture indefinitely, Accordingly it has 
been possible to cultivate, in vitro, a strain of pure epithelial cells from 
that portion of the iris of a chick embryo which adheres to the extir- 
pated lens on the free surface of plasma clot under a film of embryonic 
tissue juice. The strain is now three months’ old and the epithelial 
cells have not differentiated, growing as a pavement membrane and 
have retained their epithelial characteristics. The rate of proliferation 
is increasing, every culture doubling in size after three or four days. 
Several plates are presented to show numerous mitoses and different 
stages of amitotic cell division. 


Significance of the Hemosiderosis of Pernicious Anemia.—Many 
believe that pernicious anemia is due to an injurious agent derived 
from the gastro-intestinal tract, citing the marked siderosis of the liver 
parenchyma occurring during pernicious anemia as evidence to indicate 
that pathological blood destruction is localized within the portal 
tributaries. After experimentation on young rabbits, McMaster, 
Rous and Larrmmore (Jour. Exper. Med., 1922, 35, 521) have shown 
that a similar siderosis can be produced by varying the amount of pig- 
ment set free in the general circulation. As a result of these findings, 
the authors believe that the selective deposition of the hemosiderin in 
the hepatic parenchyma during pernicious anemia does not constitute 
evidence that there is a hemolytic cause for the disease located in the 
portal region. The hemoglobin was prepared from the rabbit corpuscles 
and was injected six days out of seven in concentrated watery solution, 
subcutaneously, into the flanks and the abdomen, in doses ranging from 
1 to y+, of that normally possessed by the animal over a period from 
thirteen to one hundred and two days. Blocks from the liver, kidney, 
spleen and red bone marrow were fixed in alcohol and stained with 
ammonium sulphide and in duplicate by the combined ammonium 
sulphide-potassium ferrocyanide method of Nishimura. The criterion 
employed to gauge the degree of siderosis was the appearance of the 
tissue under the microscope. When a daily dose less than ,)y of the 
approximate quantity of pigment in circulation was given, even for 
many weeks, practically no siderosis was found. With slightly larger; 
long-continued injections, there was a stippling with hemosiderin of 
the hepatic parenchyma. As in pernicious anemia this stippling was 
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most pronounced near the periphery of the lobule. With still larger 
inoculations, both the liver and tubular epithelium of the kidneys became 
equally siderosed, and when the hemoglobin doses were massive the 
liver was negligibly pigmented in contrast to the heavy deposits in the 
kidneys, at which times amorphous material giving the iron reaction 
was seen lying free in the glomerular capsule and in the lumina of the 
upper tubules. No consequential siderosis was encountered in the 
spleen or in the bone marrow. Attempts to repeat the work with dogs 
were not as satisfactory. However, in both dogs and rabbits the renal 
siderosis affected especially the cells of the proximal convoluted tubules 
and of the ascending limb of Henle’s loop, as seen in pernicious anemia 
but not in hemochromatosis. The authors point out that many types 
of blood destruction which are systemic in origin, become portal in 
completion, a circumstance which may well take place in pernicious 
anemia, and that no matter how suggestive various factors encountered 
in this disease may seem, it is “a good policy to box the compass of 
possibilities in the consideration of so obscure a disease as pernicious 
anemia, rather than look for enlightenment in a fixed direction.” 


A Simple Quantitative Precipitation Reaction for Syphilis——Kaun 
(Arch. Dermat. and Syph., 1922, 5, 570) describes a precipitation method 
based on the employment of syphilitic serum with alcoholic extract 
antigens of heart muscle. The author has found the test very simple 
and delicate, having the added attraction that the diluted antigens are 
quite stable, that the strongly positive serums usually show spontaneous 


precipitation, the test being complete after three hours in the water- 
bath and that the end results can be read with relative ease. The 
antigen consisted of an alcoholic extract of dried pig or beef heart free 
from ether extractives and cholesterinized by adding 400 mg. of choles- 
terin to 100 ce of alcoholic antigen. The proper dilution of the antigen 
was ascertained by adding, rapidly, various amounts of salt solution, 
that diluted antigen which was milky but opalescent and free from pre- 
cipitate being the desired one. The serums were inactivated by heating 
at 56° C. for thirty minutes. To perform the test, 0.3 cc inactivated 
serum were mixed with 0.1 ce of the diluted antigen in a small tube, 
gently shaken and incubated at 37.5° C. The results were read after 
one and three hours incubation, the presence or absence of precipitation 
determining the positivity or negativity of the reaction. Of 1119 serums 
examined by the precipitation and Wassermann methods, 213 were 
positive, 20 were doubtful, and 767 were negative by both methods, 
giving a total of 1000 specimens or 89.36 per cent showing agreement. 
7 positive reactions were doubtful in the precipitation test; 40 
doubtful Wassermann reactions were positive; 30 doubtful Wasser- 
manns reactions were negative; 21 negative Wassermann reactions were 
doubtful; the total 98 specimens (8.75 per cent) showing relative agree- 
ment. 14 negative Wassermann reactions gave weakly positive pre- 
cipitation reactions; 7 weakly positive Wassermann reactions gave 
negative precipitation reactions, giving a total of 21 (1.87 per cent) 
specimens which did not check. In not a single instance did a four plus 
or a three plus Wassermann reaction show a negative precipitation, 
or a positive precipitation show a negative Wassermann. The author 
hopes that the simplicity and ease with which the test can be performed 
will attract others to investigate it in conjunction with clinical studies, 
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Pellagra.—Amino-acid Deficiency Probably the Primary Etiological 
Factor.—GoLpBERGER and TANNER (United States Public Health 
Reports, 1922, 37, 462) briefly summarize the more important part 
of the evidence proving diet to be the primary controlling factor in 
the prevention and causation of pellagra. Cases of pellagra are 
reported that were observed to occur in individuals who were known 
to have consumed daily, during a period of not less than two and one- 
half months immediately before the onset of the distinctive eruption, 
what is judged to have been a liberal supply of mineral elements and 
the known vitamines, which would indicate that a deficiency of these 
dietary factors is not essential in the causation of the disease. These 
factors having been thts excluded, the dominating role of diet in the 
prevention and causation of pellagra must be referred primarily to the 
character of the protein (amino-acid) supply; this being the only 
other dietary factor at present known to be necessary to physiological 
well-being. On the assumption that all the dietary factors essential 
in human nutrition are known, it may be concluded that the essential 
etiological dietary factor is a specific defect in the amino-acid supply, 
probably in the nature of a deficiency of some special combination or 
combinations of amino-acids. There is reason to believe that besides 
the specific amino-acid defect, pellagra-producing diets may, and 
probably frequently have other more or less serious faults, including 
non-specific amino-acid deficiencies, which may operate as accessory 
etiological factors. In some preliminary therapeutic trials with amino- 
acids the dermal lesions in each of 2 cases seemed to show a markedly 
favorable reaction to cystin; and in a third case a steady gain in weight, 
with some improvement in diarrhea, accompanied the administration 
of both cystin and tryptophane. 

Direct Injection of B. Typhosus into the Gall-bladder.—Brckwitu 
(Jour. Infect. Dis., 1922, 31, 468) states that the older idea that 
presence of B. typhosus within the gall-bladder in a typhoid carrier 
is due to direct invasion of the bacilli by way of the common and 
cystic ducts from the duodenum no longer seems tenable. However, 
there is still strong reason to believe that this may be the path of 
invasion for Entameba dysenterie and for certain parasites. One 
may conceive that a foreign toxin-producing body within the bile may 
be able to produce a generalized condition in the body, as the wall of 
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the gall-bladder has been demonstrated to comprise an active per- 
meable and concentrating mechanism. With this possibility in mind 
it was attempted to learn whether the introduction of B. typhosus 
within the gall-bladder directly is followed by the appearance of bacilli 
and of agglutinins in the circulation. The author found that injection 
of B. typhosus directly into the gall-bladder of the rabbit is followed 
by prompt appearance of agglutinins within the circulation. This 
response is stimulated by dead as well as by living organisms. Typhoid 
bacilli implanted within the gall-bladder pass through the lining 
epithelium and appear shortly in other organs, such as the spleen, 
liver, lung and kidney, but they are not isolated from the peripheral 
circulation. It seems likely that lymph is at least partially responsible 
for this distribution. Migration of B. typhosus through the epithelium 
into the tunica is attended after appropriate lapse of time by the 
formation of lesions which are characteristic of those found in the 
typhoid carrier. 


Experimental Botulism in Dogs.—GranaM and Eriksen (Jour. Infect. 
Dis., 1922, 31, 402) found that unfiltered type A toxin of Clostridium 
botulinum proved fatal to dogs in doses of 0.1 ce or more administered 
subcutaneously. Type A spores, detoxicated by washing and heating, 
produced no noticeable effects when injected subcutaneously into 
dogs. Feeding relatively large amounts of unfiltered type A toxin 
(100 ec) produced illness and death in dogs only when food had been 
previously withheld for forty-eight hours. The effects of other forms 
of artificially induced fatigue were not determined. The symptoms 
of type A intoxication included loss of appetite, muscular weakness, 
languor, prostration, salivation, congestion of the mucous membranes 
of the mouth, and respiratory disturbances. Type A _ antitoxin 
apparently protected dogs against lethal amounts of toxin. Unfiltered 
type B toxin of Clostridium botulinum administered intravenously 
and subcutaneously in liberal amounts failed to induce manifest 
symptims. The internal organ and muscle tissues of horses and pigs 
which nad died of type A botulism were consumed by dogs without 
ill effects. Dogs appear to be satisfactory animals for differentiating 
A and B toxins of Clostridium botulinum following subcutaneous 
injection. 


Isolation of Anthrax Bacillus from a Shaving Mug.— Vincent (./our. 
Infect. Dis., 1922, 31, 499) reports a case of anthrax of the neck, and 
concludes from the results of examination of a shaving mug that it 
is evident that the shaving brush in all probability harbored anthrax 
bacilli, and that the spores or bacilli adhered to the mug after the 
removal of the brush, showing again the great resistance of this organ- 
ism. 


Interepidemic Influenza.—Jorpan (Am. Jour. Hygiene, 1922, 2, 
325) calls attention to the conspicuous place occupied by influenza 
among the reported causes of death between the epidemics of 1890 and 
1918, and brings forward a number of interesting facts. The lack of 
uniformity in the clinical picture of influenza makes the comparison of 
the symptoms of epidemic and interepidemic cases of doubtful value, 
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and the term has undoubtedly been used very loosely. Before 1890 
the designation influenza was rare in health reports of American cities, 
but in that pandemic year it became conspicuous and has remained 
more or less in evidence since that time. In certain localities there is 
indicated a tendency to report as influenza deaths that in other locali- 
ties would be reported as pneumonia or bronchitis. There is no doubt 
about the comparability of the pandemics of 1890 and 1918. Whether 
the so-called influenza of interepidemic years is the same disease with 
these great epidemics is an important question, and until the causal 
agent or its effects can be recognized a considerable measure of uncer- 
tainty will probably continue to exist. But certain kinds of indirect 
evidence may be interpreted to indicate that the so-called influenza of 
interepidemic years is at least in part different from the influenza of 
the great epidemics of 1890 and 1918: (1) In the epidemic of 1918 the 
greatest mortality was at the ages twenty-five to thirty-five. During 
the years 1900-1917 less than 10 per cent of the deaths were in this age 
period, more than 50 per cent being in persons over sixty. (2) In the 
1918 epidemic there was a relatively increased mortality in the white 
race as compared with the negro, in contrast to the higher mortality 
among negroes in the preépidemic period. (3) The mortality was higher 
in white males than in white females, as contrasted with the higher 
mortality among females in preépidemic years. (4) There was a rela- 
tively increased mortality in colored males during this time as compared 
with colored females. During 1918 the increase in reported deaths 
from influenza was accompanied by an increase in deaths from pneu- 
monia, as might be anticipated. In the preépidemic years (1900-1917) 
there were notable divergences in the two rates. Too much weight 
should not be attached to this lack of correspondence between pneu- 
monia and influenza in interepidemic years, since the pneumonia death 
rate is affected by a number of inconstant factors. The author con- 
cludes: Evidently many deaths reported as influenza in interepidemic 
years are not due to the same microbic causes as those occurring in 
epidemic years. Is this true of all? May there still be a residue of 
cases and deaths from true influenza which keeps a thread of continuity 
between the great outbreaks? The question probably cannot be 
answered until the causal agent is identified. Meanwhile localized 
outbreaks and even individual cases of mild respiratory disease should 
be given searching study. 
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STORM 


and Abdominal Supporter 


(Patented) 


For Men, Women and Children 


For Ptosis, Hernia, Pregnancy, Obesity, 
Relaxed Sacro-iliac Articulations, Floating 
Kidney, High and Low Operations, etc. 


Ask for 36-page [Illustrated Folder 
Mail orders filled at Philadelphia only— 


within 24 hours 
Katherine L. Storm, M.D. 
Originator, Patentee, Owner and Maker 
1701 DIAMOND ST. PHILADELPHIA 


1923 Series, No. 7 
The Pride of Craft 
Che Skill 
of the 
Master Craftsman 
| AAA 


It was a labor of love, 
as well as a duty, for 
the old time guild 
watchmaker to instruct 
his apprentice in the 
art, so that he might 
become a loyal, con- 
scientious and expert 
craftsman. 


potency wins! 


In just such a way the producer of the ‘‘Upsher 
Smith” brand of Digitalis products was appren- 
ticed in ancient form to a pharmacist of the old 
school in the town of Wolverhampton, in Stafford- 
shire, England, his indentures engrossed, on 
parchment, having been signed in January, 1889. 


So it comes about that the ideals of the ancient guilds 
are expressed in the purity, potency and uniformity 
of the “Upsher Smith’’ products of Digitalis, grown 
at Foxglove Farm, by Lake Minnetonka. 


For trial package and literature, write 


Upsher Smith, Int. 


720 Washington Avr.,$.£., Minneapolis, Minn 


X-RAY 


MANUFACTURERS 


We called our latest X-Ray 
Plant DupleXray”’ 
because it combines both 
Radiography and Fluoros- 
copy into one compact 
Unit, 98 inches long and 30 
inches wide. Write us for 


details. 


& 
ENGELN 
Superior Ave. at 30th St. - Cleveland, Ohio 
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In Bronchitis 


and Tuberculosis 


Calcreose is particularly suitable as an 
adjunct to other remedial measures. 


Calcreose contains in loose chemical com- 
bination approximately equal parts of 
creosote and lime. 


Calcreose has all the pharmacological 
activity of creosote but does not cause any 
untoward effect on the gastro-intestinal 
tract, therefore Calcreose may be taken in 
comparatively large doses for long periods 
of time. 


Pp on req t 


The Maltbie Chemical Co. 


Newark, New Jersey. 
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Answering an 
Important Question 


“Why is it possible to 
The Question feed S.M. A. with good 
nutritional results to normal, full-term infants of 
varying ages (from birth to one year, or even longer 
if desired), without dilution or change?” 


is possible because 
The Answer S. M. A. resembles breast 


milk, both physically and chemically, in all impor- 
tant respects. In other words, S.M.A. resembles breast 
milk not only in the quantity of protein, carbohydrate 
and salt—it also resembles breast milk so closely in 
the character of its fat that it is possible for S. M. A.to 
contain the same quantity of fat as breast milk. S.M. A. 
is also markedly anti-rachitic and anti-spasmophilic. 
S.M. A. thus offers the physician a means of supply- 
ing infants of all ages with the food elements in the 
same proportion as they would obtain them from 
breast milk. And this is why, in feeding S. M. A., it 
is only necessary to increase the amount of the pre- 
pared food as the infant grows. 


S. M. A. is sold by druggists on the order of a phy- 
sician. If you cannot obtain it from your druggist, 
please give us his name, and we will furnish you 
direct till he gets a supply. Complete literature for 
physicians on request—THE LABORATORY PRO- 
DUCTS CoO., 1111 Swetland Bldg., Cleveland, Ohio. 


A FOOD TO KEEP BABIES 
and YOUNG CHILDREN WELL 
Adapted to Mother’s Milk 


Formula »y permission of The Babies’ Dispensary and Hospital of Cleveland 
owners of the patent rights 


ia 
| 
| Mf 
SS 


“Superior to Digitalis” 


(This is not a drug advertisement) 


HEN such an authority 

as Hobart A. Hare, Pro- 
fessor of Therapeutics, Ma- 
teria Medica and Diagnosis, at 
Jefferson Medical College, 
Philadelphia, says in his Prac- 
tical Therapeutics: “So useful 
is caffeine in cases of cardiac 
disease that it has largely sup- 
planted digitalis in the hands 
of some practitioners” — 


When another equal author- 
ity, A. A. Stevens, Professor of 
Applied Therapeutics at the 
University of Pennsylvania, 
says in his Therapeutics: “In 
the circulatory failure of acute 
infections, such as pneumonia, 
influenza, typhoid fever, etc., 
the action of caffeine is at 
times superior to that of digi- 
talis’— 


And when another equal 
authority, Oliver T. Osborne, 
Professor of Therapeutics at 
Yale University, says in his 


Therapeutics: “Caffeine is 


quickly absorbed and acts 
quickly and it should be re- 
membered that caffeine is as 
well administered in the form 
of strong coffee as in any other 
way — 


—you can appreciate that 
Coffee is much more than a 
pleasant beverage; that it is a 
general article of diet which 
you can frequently turn to good 
account in case management. 


The thinking physician of 
to-day recognizes this and does 
not thoughtlessly strike Cof- 
fee from the 


menu without 


clinical indications. He does 
not unnecessarily take from his 
patients an appetite excitant, 
an aid to digestion, a peristaltic 
stimulant. 


To most Americans, Coffee 
is as essential to the enjoyment 
of breakfast as the morning 
paper. Don’t take Coffee off 
the breakfast table without 
diagnostic indications. 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y¥. 


| 


Let your Restricted Patients Know About 


SPECIAL FOODS that SATISFY 


that gnawing hunger, that craving for some forbidden delicacy, that 
unappeased appetite even immediately following a meal which ree Wy 
stricted patients often suffer. “So 


CELLU FLOUR 


made of the cellulose of vegetation satisfies without nourishing. It gives bulk without 
food value. In filling out restricted diets this creamy, bland flour is combined with other 
substances which supply adhesive qualities. Because of its fine texture Cellu Flour may 
be found helpful where bran and other bulky substances are irritating. 


Free sample of Cellu Flour sent physicians and institutions. 


SPECIAL ORDERS FILLED 


Special diet prescriptions for individual cases will be filled and kept on file. We are 
headquarters for diet materials so write us concerning restricted diet problems. 


Write for our special recipes prepared by an experienced hospital 


dietitian. By suggesting appetizing ways for preparing permitted 
foods they keep chronic cases from giving up the diet struggle. 


CHICAGO DIETETIC SUPPLY HOUSE, Inc. 


1750-52 W. Van Buren St. - - Chicago, Illinois 


Colds—Influenza—Rheumatism 
Safe Agreeable Salicyl Therapy 


Internally Externally 
NOVASPIRIN MESOTAN 
OR 


OR 


SALOPHEN SPIROSAL 


Novaspirin and Salophen are excellently tolerated and free from depression. 
Being completely tasteless, Salophen is particularly suitable for children, while 
Novaspirin has the advantage of a higher salicyl content. Spirosal and Mesotan 
are readily absorbed, as shown by urinary tests, and effectively relieve pain and 
swelling. 
Literature on request 


WINTHROP CHEMICAL COMPANY, Inc., 16-22 Hudson St., New York, N. Y. 


WINTHROP PRODUCTS 
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KELLOGGS BRAN [ERAN 
& the relief 


of constipation 


An Analysis of 
Kellogg’s BRAN 


Aside from its regula- 
tory value, Kellogg’s 
Bran commands attention 
as one of the most valu- 
able foods known. Read 
this analysis: 

Moisture 2.50 
MINERAL SALTS 8.41 


15. 
2. 
Conde Fiber 8. 
Carbo-hydrates 61. 
Calories 1480. 
(per pound) 


In mild or chronic constipation cases, the 
value of bran, as you know, lies in its bulk. 
Distention of the intestine provides im- 
proved peristaltic action, which gives the 
anticipated relief. 


Physicians everywhere are prescribing 
Kellogg’s Bran and advocating its daily use 
at the family table, because Kellogg’s is ALL 
BRAN. The point is made that the required 
bulk is not obtainable in foods with a partial 
bran content. Relief would be delayed and 
suffering and annoyance prolonged. 


The mechanical action of Kellogg’s Bran 
is exceedingly positive because it is ALL 
BRAN and it may be prescribed with con- 
fidence in both chronic and mild cases. 


Patients find Kellogg’s Bran delicious in 
flavor and edibility. Kellogg’s should not 
be compared with common bran! 


Physicians are asked to mail a request 
card to Kellogg Company, Battle Creek, 
Mich., and a full-sized package of Kellogg’s 
Bran will be forwarded without obligation. 


the original BRAN ~ ready fo cat 
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SOLUTIONS 


CONFIDENCE | 


The confidence of the profession in 
Loeser’s Intravenous Solutions is so 
significant that it can scarcely be stressed 
too often. 


Confidence born of years of trial and 
experience is the foundation of the repu- 
tation of Loeser’s Intravenous Solutions 


as “The Standard.” 


This confidence has been earned by 
earnest untiring effort to maintain the 
highest standards of pharmaceutical 
accuracy and uniformity. 


ca 


Loeser’s Intravenous Solutions 
“The Standard” 


Controlled by chemical, physical and animal tests 


= 


Clinical Reports, Reprints, Price List 


and 


The “Journal of Intravenous Therapy” 


will be sent to any physician on request 


New York Intravenous Laboratory 
100 West 21st Street 
New York, N. Y. Aj: 


_ Producing ethical intravenous solutions for the medical yy 
profession exclusively G 


Starch- free 
Bread 


A real adjunct in the 
management of 


DIABETES 


STRICTLY NON-CARBOHYDRATE BREAD, MUFFINS, BISCUITS, PASTRY, ETC., 
CAN BE MADE EASILY BY YOUR PATIENTS FROM 


Put up in carefully L | nN T E R 5 Sold by leading 


measured boxes 


druggists or sent 
DIABETIC 


A month’s supply (30 patients with easily 


boxes) $4.85 F | O\Nl r followed recipes 


Made by LISTER BROS., Inc., 405 Lexington Ave., New York 


The Nutrition of Nerves 


The glycerophosphates exert a selective influence on 
the nutrition of nerves, increase general metabolism, 
influence the exchange of nitrogen, and facilitate the 
utilization of sulphur compounds. 


ESKAYS NEURO PHOSPHATES 


exhibits{the*glycerophosphates most efficient’ form. 


SMITH, KLINE 6 FRENCH CO, 
105~115 North 5* St., Philadelphia, Pa. 
|Established 1841 Manufacturers of Eskay’s Food 
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MERCUROSAL SUBJECTED 
TO PHYSIOLOGICAL TEST 


FTER every prac- 
A ticable chemical 
test has shown 
Mercurosal,* the new 
antisyphilitic mercury 
compound, to be satis- 
factory, this product is 
subjected to a test for 
toxicity on rabbits of 
standard weight, these 
animals having been 
found to yield more defi- 
nite data than others. 
Mercurosal in solution 
is introduced into the 
marginal vein of the rab- 
bit’s ear at a carefully 
controlled rate—very 
slowly depending on the 
size of the animal. The 
optimum rate of injection 
has been determined by 
numerous experiments, 
and is an important item 
in the test. 


Mercurosal that will 
prove fatal to a 2- to 
4-kilo rabbit in a dose 
of less than 40 to 80 
milligrams. The stand- 
ard is a minimum of 
20 to 30 milligrams per 
kilo. 

The margin of safety 
is impressive. Calculated 
on the basis of weight 
alone a toxic dose of 
Mercurosal for a man 
weighing 65 kilos (150 
lbs.) would be 1.3 gms, or 
13 times the recommended 
intravenous dose. 

By means of the chem- 
ical tests we determine 
the purity of Mercurosal, 
and from that might be 
judged its relative free- 
dom from toxicity; never- 
theless the physiologic 


toxicity test is invari- 
Our investigators will & ably performed as an 


not pass any batch of 


added precaution. 


*Disodiumhydroxymercurisalicyloxyacetate. Contains about 
43.5% of mercury in organic combination. Relatively non- 
toxic and non-irritating. Adapted for intravenous and intra- 
muscular administration in the treatment of syphilis. 


PARKE, DAVIS & COMPANY 
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NHE REPUTATION AND INTEGRITY of the manu- 

facturer is the physician’s only guarantee of reliability 

of those organotherapeutic products for which there is no 

chemical or biological assay. Every manufacturing process 

and all our product is supervised by our Analytical and 
Research Department. When prescribing 


ORGANOTHERAPEUTIC 
PRODUCTS 


insure constancy and reliability of action by specifying 


“G. W. CARNRICK CO.” 


Single Gland Products 
Ovary Thymus 
Thyroid Mammary 
Pituitary—Entire Prostate 
Pituitary—Anterior Orchic 
Pituitary— Posterior Parathyroid 
Suprarenal Pancreas 
Corpus Luteum Pineal 

- Spleen Placenta 


Special facilities for the manufacture of physicians’ special 
formulae. Our Physicians’ Service Department is 
maintained for coéperating with physicians 
in the problems of organotherapy 


G. W. CARNRICK CO. 
417-421 CANAL STREET NEW YORK, N.Y. 
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Hay Fever 


Treatment 


The 15-dose series of 
Mulford Pollen Extracts 
in ever-ready Hypo-Units 


MULFORD HAY FEVER POLLEN EXTRACTS are the specific pollen pro- 
teins in refined form, accurately standardized in terms of pollen units. 


The MULFORD HYPO-UNIT package is the last word in 
convenience, safety and accuracy. Each Hypo-Unit con- 
tains one accurately measured dose, and is sterile and 
completely assembled, ready for instant use. 


H. K. MULFORD COMPANY, PHILADELPHIA, U. 5. A. 
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The Jefferson Medical College of Philadelphia 


Ninety-ninth Annual Session begins September 25, 1923, 
and ends June 1, 1924 


FOUNDED 1825. A CHARTERED UNIVERSITY SINCE 1838. One of the oldest 
and most successful medical schools in America. Graduates number 
14,191; about 6000 of whom are active in medical work in every 
State, and many foreign countries. 


ADMISSION: Not less than two college years leading to a degree in 
science or art, including specified science and language courses. 
Preference is given to those who have completed additional 
work. 

FACILITIES: Well equipped laboratories; separate Anatomical Institute; 
teaching museums; free libraries; unusual and superior clinical 
opportunities in the Jefferson Hospital, Jefferson Maternity, 
and Department for Diseases of the Chest, all owned and 
controlled by the College, together with instruction privileges in six 
other hospitals. 


FACULTY: Eminent medical men of national reputation and unusual 
teaching ability. 

ABUNDANT OPPORTUNITIES for graduates to enter hospital service and 
other medical fields. 


APPLICATIONS should be made early. 
ROSS V. PATTERSON, M.D., Dean 
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THE MOUTH AN! THR¢ AT IN 
A CLEAN HEALTHY 
NITION 


NEW BOOKS ON TUBERCULOSIS 


A complete reference library, which, in the light of present knowledge, answers 


every question on tuberculosis problems. ° 
REST AND OTHER THINGS ENVIRONMENT AND RESISTANCE 
By ALLEN K. KRAUSE, A.M., M.D. By ALLEN K. KRAUSE, A.M., M.D. 
Cloth, semiflexible, 144 pages 


Cloth, semiflexible, 164 pages 
$1.50 United States, Canada $1.50 United States, Canada 
$1.60 Other Countries $1.60 Other Countries 


TUBERCLE BACILLUS INFECTION and TUBERCULOSIS in MAN and ANIMALS 
By ALBERT CALMETTE, Pasteur Institute, Paris 


Cloth, gold stamped, 714 pages, 31 figures, 25 colored plates, ind: 
$8.00 United States, Canada, Cuba, Mexico 
$8.50 Other Countries 


THE TUBERCULOSIS WORKER 


CHEMISTRY OF TUBERCULOSIS 
By PHILLIP P. JACOBS, Ph.D. 


By WELLS, DeWITT and LONG 
Cloth, gold stamped, 438 pages Cloth, gold stamped, 325 pages 
$5.00 United States, Canada, Cuba, Mexico $3.00 United States, Canada, Cuba, Mexic« 
$5.50 Other Countries $3.50 Other Countries 


ORDER FROM YOUR BOOKSELLER OR FROM THE PUBLISHERS 


Publishers of Scientific Baltimore Md 


WILLIAMS & WILKINS COMPANY, 
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PRACTICAL LOCAL ANESTHESIA 


and Its Surgical Technic 


VHIS TRULY GREAT BOOK definitely teaches a successful working technic in Loca 
Anesthesia. It holds for the purchaser a two-fold advantage. The author's experienc 
has not been limited to one field alone. On the contrary, not only have his original work an: 
success in the field of Local Anesthesia won him wide repute, but his extensive operative exper 
ence, with many thousands of cases, stamps him as a Master Surgeon. 


Herein lies the great practical value of this book to the general surgeon. The author sec 
both sides of each case, the anesthetic and the surgical, and knows from experience the various 
problems to be met. Hence his book is not a mere academic discussion of Anesthesia, to thi 
exclusion of all other clinical factors, but a clear-cut exposition of Local Anesthesia as actuall 
applied in modern surgical procedures. 


In each given condition, Dr. Farr is in a position to advise with authority as to the mos! 
efficient use of Local Anesthesia, the type of operation, and, what is more, the actual operati) 
technic in many cases. This is most important, because the method of operating has a great 
deal to do with the success of any surgical proc edure under local anesthesia. Hence man) 
points in surgical technic have been described in detail. Numerous Case Reports show thi 
feasibility of performing the various types of operation under Local Anesthesia. Illustration 
have been most generously used and portray not only the practical technic in anesthesia but 
also the actual operations. 


By ROBERT EMMETT FARR, M.D., F.A.C.S., Minneapolis, Minnesota. 


Large Octavo, 529 pages with 219 engravings (mostly original) and 16 colored plates 
Cloth, $8.00, net 


NEW (3d) EDITION 


DISEASES of the DIGESTIVE ORGANS 


By CHARLES D. AARON, Sc.D., M.D. 


Professor of Gastro-enterology and Dietetics in the Detroit College of Medicine and Surgery; 
Consulting Gastro-enterologist to Harper Hospital 


“THE physiology of digestion has been considered from the view point of the clinician rather tha 

from that of the physiologist.’ —This significant line, occurring in the preface, is indicativ 

of the basic plan of the entire work. Throughout, it is the clinical side that is emphasize 
Incorporated in this work is everything in the diagngsis and treatment of digestive diseas« 
known and approved by medical science. Sound clinical practice is found on every page. 


Particular attention should be called to the new uses of the Stomach Tube and the qual 
tative and quantitative analyses showing the actual condition of the gastric functions—t] 
tests and reactions for the diagnosis of Carcinoma, the new and important applications of tl 
Duodenal Tube in diagnosis and the technic of non-surgical biliary-tract drainage to remov 
biliary stasis, eliminate infection and reduce gall-bladder and bile-duct ‘inflammation. Ne 
methods of Examining the Feces are given, also the Test Diets and the Test-diet Stool Finding 
in each disease of the digestive organs. To the Roentgen Ray a special chapter is devote: 
There is much new matter on Dietetics, a full dietary being given for each digestive disorde: 
Hydrotherapy, Mineral Waters, Massage and Electricity are fully covered. Recent advanc: 
in the diagnosis and treatment of the diseases of the E \sophagus are presented. There is a fu 
discussion of Neuroses resulting in motor, sensory or secretgry disturbances. The quinine al 
urea injection treatment that has revolutionized the treatment of internal hemorrhoids is ful 
described. 


Octavo, 904 pages, 164 engravings, 48 roentgenograms and 13 colored plates 
Cloth, $10.00, net 


706-10 Sansom St LLEA & FEBIGER 
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0 OUR SUBSCRIBERS—only ethical products of the highest quality can be 


advertised in this Journal. 

recognized leaders in their fields. 
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Colorimeters, Haemacytometers, Hemoglobinometers, 
Microscopes, Sterilizers, Bacteriological Supplies, etc.) 
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Basal Metabolism Apparatus 
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Blood Pressure Apparatus 
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Chicago Dietetic Supply House 
Farwell & Rhines. 
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Joint Coffee Trade... 
Laboratory Products Co. 
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Engeln Electric Co... 
Victor X-Ray Corp. 
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Tallquist 

Hemoglobin 
Scale 


Color chart, 150 test 
papers, in book form. 
“Makes hemoglobin estima- 
tion as easy as feeling the 
pulse.” —Cahbot 

The color chart is by T. W. 
Tallquist. and has his wade 
mark on inner mar@n ole 
agent for U.S. and Can 


EDWARD PENNOGK 


Sta. B., Philadelphia 
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New Books by Leading Clinicians 


Vaughan and Burnham— Minor Surgery 


By JoHn VauGHAN, M.D., Director and 
Beekman Street Hospital; 
Consulting Surgeon, Workers’ Health Bureau; 
Former Visiting Surgeon, Bellevue Hospital and 


Visiting Surgeon, 


Chief of Vanderbilt Surgical Clinic, etc., and 
ATHEL CAMPBELL BURNHAM, M.D., Colonel, 
U. S. Army; in charge of Medical Department 
of Red Cross in Poland; Attending Surgeon, 
Instructor in 
Octavo, 627 
Cloth, $7.75 net. 


Volunteer Hospital; Former 
Surgery, Polyclinic Hospital, ete. 


pages and 459 illustrations. 


Wharton— Minor Surgery 

New (9th) Edition 
By Henry R. WuHarton, M.D., 
Surgeon to the Presbyterian, the Children’s, 
St. Christopher’s and the Bryn Mawr Hospitals, 
12mo, 
Cloth, $4.00 net. 


Consulting 


and Girard College, etc., Philadelphia. 
647 pages, with 450 illustrations. 


MacKee—X-rays and Radium in the 
Treatment of Diseases of the Skin 
By GrEorGE MILLER MacKeg, M.D., Assistant 
Dermatology Syphilology, 
College of Physicians and Surgeons, Columbia 
University ; and 
Syphilologist, St. Vincent's Hospital, New York, 


Professor of and 


Consulting Dermatologist 


etc. Octavo, G02 pages, with 250 engravings and 
22 charts. Cloth, $9.00 net. 


Diseases of Nose and Throat 
New (6th) Edition 


Coakley 


By Corne.Lius G. CoaKkLey, M.D., Professor of 
Laryngology and Otology in the College of 
Physicians and Surgeons, Columbia University; 
Attending Surgeon, Bellevue Hospital, in charge 
of Laryngological and Otological Service, etc., 
New York. 12mo, 664 pages, with 
ings and 7 colored plates. Cloth, $4.25 net. 


45 engrav- 


Collins —Evolution of the Human Eye 

By E. TREACHER COLLins, F.R.C.S., Consulting 
Surgeon, Royal London Ophthalmic Hospital 
(Moorfields); Consulting Ophthalmic Surgeon, 


Charing Cross Hospital. 12mo, 108 pages, with 


Crotti— Thyroid and Thymus New (2d 
By Anpré Crotti, M.D., F.A.C.S., 
Professor of Clinical 
Professor of Anatomy, Ohio State Universit, 
Surgeon to Grant Children’s Hospitals 
Columbus, Ohio. Imperial octavo, 775 pa 
with 105 engravings and 89 colored plates. 
Half Morrocco de Luxe, $15.00 net 


formerly 


Surgery and Assoc 


and 


Ormsby—Diseases of the Skin. 

(New (2d) Editioy 
By Otiver S. Ormssy, M.D., Professor 
Head of the Department of Skin and Vener 
Diseases, Rush Medical College; Dermatologist 
to the Presbyterian and Saint Anthony’s Hospi 
Octavo, 1166 pages and 45 
engravings and 4 colored plates. Cloth, $10.00 ni 


tals, Chicago, etc. 


Jelliffe and White—Diseases of the 
Nervous System New (4th) Edition 
By Situ Evy JELLIFFE, M.D., formerly Adju 
Professor of Diseases of the Mind and Nervous 
New York Medica 
School and Hospital, etc.; and WiuuiaAm A 
WuitE, M.D., Superintendent, Governnx 
Hospital for the Insane, Washington, D. | 
Octavo, 1108 pages, with 475 engravings and | 
plates. Cloth, $9.50 1 


System, Post-Graduate 


Simon— Clinical Diagnosis New (10th) 


By CHARLEs E. Simon, B.A., M.D., Lecturer 
in Medical Zoélogy, School of Hygiene 
Public Health, Johns Hopkins University; for 
merly Clinical Pathology 
Physiological Chemistry, University of Maryla 
Medical School and the College of Physici 
and Baltimore, Maryland. Octa 
1125 pages, with 233 engravings and 23 plat 
Cloth, $9.00 net 


Professor of 


Surgeons, 


Cummer-— Clinical Laboratory Methods 
By CLypE LotrripGE CumMeEr, Pu.B., 
Associate Professor of Clinical Pathology, West 
Medi 
Hospi 


ern Reserve University; Director of 
and Visiting Physician, St. John’s 


Director of Laboratories, St. Alexis Hospi 


26 illustrations and a colored frontispiece. 
Cloth, $1.75 net. 


etc., Cleveland. Octavo, 484 pages, with 


engravings and 8 plates. Cloth, $5.50 
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New Books by Leading Clinicians 


Polak— Manual of Gynecology New (2d) Ed. 
M.Sc., M.D., F.A.C.S., 


'rofessor of Obstetrics and Gynecology, Long 


Joun O. Porak, 
land College Hospital; Professor of Obstetrics 
the Dartmouth Medical School; Gynecologist 
the Jewish Hospital; Consulting Gynecologist 
the Bushwick, Island, 
d Williamsburgh Hospitals, Brooklyn, and 
e People’s Hospital, New York. Octavo, 396 
ges, with 139 engravings and 10 colored plates. 
Cloth, $4.50 net. 


Coney Deaconess’, 


Fishberg— Pulmonary Tuberculosis 
New (8d) Edition 
By MAurRIcE FIsHBerG, M.D., 
Medicine, University and Bellevue 
Hospital Medical College; Chief of the Tuber- 
ilosis Service, Montefiore Hospital for Chronic 


Clinical Pro- 


ssor of 


Diseases, and of Bedford Hills Sanatorium for 
Octavo, 891 pages, with 
19 engravings and 28 plates. Cloth, $8.50 net. 


Incipient Tuberculosis. 


MacLean— Diagnosis and Treatment of 
Renal Disease 
By Hucu MacLean, M.D., D.Sc., Professor of 
Medicine, University of London, and Director 
f the Medical Clinics, St. Thomas’s Hospital, 
ete., etc. 12mo, 102 pages. Cloth, $2.00 net. 
Aaron— Diseases of the Digestive Organs 
New (3d) Edition 
By CHARLES D. Aaron, Sc.D., M.D., Professor 
Gastro-enterology and Dietetics in the 
Detroit College of Medicine and Surgery; Con- 
sulting Gastro-enterologist to Harper Hospital. 
tavo, 904 pages, 164 engravings, 48 roentgeno- 
ams_and 13 colored plates Cloth, $10.00 net. 


Kanavel—lInfections of the Hand 


By ALLEN B. KANAVEL, M.D., Professor of Sur- 
gery, Northwestern University; Attending Sur- 
Wesley and Cook County Hospitals, 
Chicago. Octavo, 500 pages, with 186 illustrations. 
Vew(4th) Edition Cloth, $5.50 net. 


geon, 


Brown—Rules for Recovery from Pul- 
monary Tuberculosis New (4th) Edition 
M.D., Saranac Lake, 
Cloth, $1.50 net. 


'y LAWRASON Brown, 
Y. 12mo, 217 pages. 


Hawes—Tuberculosis and the 
Community 

By Joun B. Hawes, 2d, 

12mo, 168 pages. 


M.D., Boston, Mass. 


Cloth, $1.75 net. 


Scheppegrell—Hayfever and Asthma 

By WM. SCHEPPEGRELL, A.M., M.D., President, 
American Hayfever Prevention 
Chief of Hayfever Clinic, 
New Orleans. 


Association: 
Hospital, 
12mo, 274 pages, with 107 engrav- 


Charity 


ings and 1 colored plate. Cloth, $2.75 net. 
Hess—Premature and Congenitally 
Diseased Infants 
By Jutrus H. Hess, M.D., Professor and Head 
of the Division of Pediatrics, University of 
Illinois; Chief of Pediatric Staff, Cook County 
Hospital, etc., Chicago; Member of Advisory 
Board, Children’s Bureau, 
Labor, Washington, D. C. 
with 189 illustrations. 


Thom— Syphilis 

By BuRTON Tuom, M.D., Visiting 
Syphilologist to the Hospitals of the Depart- 
ment of Correction, Welfare Island, New York 
City. 


Department of 
Octavo, 397 pages, 


Cloth, $5.50 net. 
PETER 


Octavo, 525 pages, with 6 engravings. 


Cloth, $5.50 net. 


Kendall— Bacteriology New (2d) Edition 
By ArTHUR I. KENDALL, Px.D., Dr.P.H., Pro- 


fessor of Bacteriology in the Northwestern 
University Medical School, 
Octavo, 680 pages, with 99 


colored plates. Cloth, 


Chicago, Illinois. 
engravings and 8 


S600 net. 


Hare— Practical Therapeutics 

New (18th) Edition 
Hare, B.Sc., M.D., 
Materia Medica and 
Diagnosis in the Jefferson Medical College of 
Philadelphia. pages, with 144 
engravings and 6 plates. Cloth, $6.50 net. 


AMORY Pro- 


Therapeutics, 


By HoBart 


fessor of 


Octavo, 1038 


Craig— Nerve Exhaustion 
By Maurice Craic, C.B.E., 


in Psychological Medicine, Guy's Hospital; late 


M.D. 


Physician for 


Cantab.), 


(Lond.), and Lecturer 


Examiner in Diploma for Psychological Medi- 
cine, Cambridge University. 12mo, 148 pages. 


Cloth, $2.25 net 
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B-D PRODUCTS 


cMade for the Profession 


The B-D MANOMETER 


CERTIFIED 


An instrument of extreme precision 
combining simplicity in operation 
with strength and dependability. 


A NEW 
B-D PRODUCT 


SEND FOR 
DESCRIPTIVE 
CIRCULAR 


Sold through Dealers in Physicians’ and Surgeons’ Supplies 


BECTON, DICKINSON & CoO. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes; Sphygmomanometers and Spinal Manometers 
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[RADON] 


RADIUM EMANATION 


AVAILABLE FOR THE FIRST TIME 


RADIUM EMANATION is now available for the first time on short notice in any 
quantities or concentration desired. 
RapiumM EMANATION is applicable to any therapy where radium salts are indicated. 
RapDIUM EMANATION may be put into containers of any desired shape, size and 
strength, permitting a flexibility impossible with radium salts. 
RapiuM EMANATION implantation permits of a uniform distribution of greater 
intensity and makes possible the treatment of regions otherwise inaccessible. 
Special instruments, screens and applicators furnished as desired. 
Shipments over reasonable distances practical. 
Telephone and telegraphic orders given prompt attention. 
Our laboratories are under the direction The equipment used for the collection, 
of a highly skilled technical staff, purification, and measurement of Radium 
qualified by long experience in the physics Emanation is the most modern and was 
of Radium Emanation, insuring an accu- especially designed by our consulting physi- 


rate and comprehensive administration of cist, William Duane, Ph.D., D.Sc., Prof. Bio- 
our service. physics, Harvard. 


We will gladly send Dr. Duane’s new brochure, “The Use of Radium Emanation in 
the Treatment of Disease” on request, with any additional information you may ask for. 


THE RADIUM EMANATION CORPORATION 


260 WEST 57th STREET Telephone Circle 3649 NEW YORK CITY 


[RADON] 


cAn Invitation to ‘Physicians 


Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 
Special clinics for visiting physicians are conducted in connection with the Hospital, 
pensary and various laboratories. 
Physicians in good standing are always welcome as 
ho desire to make a prolonged stay are furnished at a moderate rate. No charge i 
physicians for regular medical examination or treatment. Special rates for treatmen 
edical attention are also granted dependent members of the physician's family. 
An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
f the current ‘MEDICAL BULLETIN,” and announcements of clinics, will be sent free upon 
quest. 


THE BATTLE CREEK SANITARIUM Room 221 Battle Creek, Michigan 
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The Management of an Infant's 


Constipation 


Protein indigestion or the failure to take care of the casein of 
cow’s milk may re walt j in delayed bowel movements. 

When constipation in infane yis due to casein curds it is 
readily overcome by e mploying some means of preventing the firm 
coagulation of the casein. 


Mellin’s Food 


acts upon the casein of milk in such a manner that the coagulated 
casein is presente “1 in a most favorable condition for the action 
of the digestive fluids; therefore, Mellin’s Food is especially indicated 
in constipation due to faulty protein digestion, and results will at 
once be apparent if Mellin’s Food is used in sufhicient amount to 
thoroughly attenuate the milk casein. 


Mel ‘ood ompany, | Bo oston, 1, Mi 


= 


Ge ASS 


it 


he Premier Digitalis | 


Digifoline, “Ciba” 


Tablets and Ampules 
Liquid & For 
TRADE MARK Subcutane: 
For and 
Internal Use Intravenous 
REGISTERED 
Ciba Company 
INCORPORATED 


The Digitalis which gives you results when others fail 


According to actual ex- 
periences of physicians 
DIGIFOLINE, “CIBA” 
will stand this test 


Physiologically Standardized 


CEDAR AND WASHINGTON STS. NEW YORK CITY 
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